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ANNUAL REPORT OF THE BOARD OF REGENTS 
OF THE SMITHSONIAN INSTITUTION FOR 
THE YEAR ENDING JUNE 1937 
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* REPORT OF THE SECRETARY OP THE 
SMITHSONIAN INSTITUTION 

C.O. ABBOT 

FOR T1IE YEAR BXDED JUNE 80, IM? 

r» tAd Bdard «/ BdfmU */ tk$ ImstiMion, 

OmimAnx: I h«?a lb* bom to fnbait UrwlUk mj nftort iSvir. 
Iiy tb* MttvUiw sad ooodxQoa of tbt Sm<Uudiuui ImkottoQ utd 
tho GoTWniMWt bwMJM uad«r its sidBiaiitniUvs <bwg« during Qm 
flaed ^jmx wkM Jum 80,1887. Tbs fti« M ptfH eoatun s 
11 M 17 ooeouai of Um kSdn of tbs IiaUtutioa, oppsndiM 1 to 
10 giro nor* doteiled i^>ocu ol tbs vporaUoM of tb* Ntsional Ru- 
sMiB, Uu XstiouJ Collsotion of Fin* Arts, tbo Fmr U«ll ««7 of 
Art, ths BursM of AJBcrkso Ethuologjr, tbs lolonutiotikl Ex« 
cksnc**, tbo K*tioo«] Zookgksl Park, tb* AjUt^jiksI Otacrro- 
( 017 , tbo Divitioa of Rodiotion and Orpnims, Uio ScaitbMBiwa 
bbriiy, ud of tbo publkatkau nmad indir tbs dlnctloa of tbo 
iMimioQ. On p«c* ll^lotbtinaocisl rtportof tb* oMcuiivocora* 

rniiU** of tbs Boon) of Ragsnts. 

60TMa»oixo Bmm 

Tb* moot noublo ortm of tb* :ronr wm tb* nUblUuncnt of tbo 
n*« Kaiioaol OaUsrjr of Art as a bumo of tbo SmUhtMtioo InoU- 
totlob. tb* rooolc of tb* BBunifiotBi gift bjr Aadrrr W. Millon of 
bio gnat sft coUscUcn sod funds outeding FlO^OOOjOQO fbr tbo con* 
otroctioa of o nutoblo golkrj V*l)dio(. 

Tb* of tb* Kstioftol ZadogMl POrb woo greatly in. 

pnmd b; tb* <aat|tl«tk>n. under a P. W. A. grant, of tbm mv 
rahibition buiMiag*, * sMobin* abof, * gsruf*, tad wkw beattag 
ond deetrie in*t*lkl>or>a Dr. W. U. Msnn, DiMctor of tbs Zoo, 
b**d*d lb* IfttMoal Ooographk Sa6*ty4iautb«mian InocUntkn Rx* 
podilioB to SuMOtia for tb* Rorpe** of obtaining ip*ciiB* of tbo 
intsr**ting sniwh of tbot region for tb* Bfattonol Zoo lb* «s> 
podhiaa «u still in tb* field at ih* etas of ih* ^ssr. bnc nports nu 
<i)f*t« * bifbly soocMnfoI trip. 

In tbs IMridao of Rsdlation sud Orguii«n*, nec«Us sdranesa 
iur* been mod* in tb* itndie* of phaeo^afl>**ii, photocropMn, and 
tb* reactions of uhrsTkikt nji 00 plant groirtb. 



2 AWfCAt iwKirf niiTBBOMUN iMttiTunoe*. m« 

Tta Smkhwottn f*dio procnin, » whUj UU-boor dnmmtM- 
of th* latCitstioa^ rwiird*— cdthiUU, pnt oa Ih* »ir 
tKfo^h Um MOftnOam of tht Ofto* of EducMwa twl tho Kuioaal 
llroodtHtubf Co^eoaliBood (brou^MKiC tho jmr with natfhnlT i Mwwi 
poiMibritj. Tbo Wttl# BURuiM um>^ in oonjtutrtion with 
tinwijoiotTi. pnMfttu^ pofmkr micko and mdia® Kia» ca ibt tub- 
jmeiM tMted. haa nMtMd ■ oirmlktioa of 100^ for tht> Jum imu. 

HtniMiftT OW THfC YEAS'! ACTirmE! OF THE BBA^^CIUS! OF THE 

DCETmrrioN 

ystwmmf tout apfiropmtioE fCT th! E^t ia ttiMT i fO 

of tlM Hmmibi wm $7SS^, an actual iueraaM of 08^ oror Um 
pnrioaa jmr. dpodOMM addad U> tka ooOaeUooa, nainl^ m KifU 
or throach SUikkaooiu •zpodUkua, nonbrnd sm^l. U li dlM- 
c«it to tk* outiUndisc aoeMaena aaioBC (kli craat auwoBA of 
aahiabk mtona), but tha foOowtnc may ba wuUMiiad aa atampka 
of tka iatataat of Um ToarV addktom: In antkropoloc^i a valuable 
«f dtalatol BHtonal Malliii« from Dr. RrdliAab archao* 
lafietl aumvabona la Alaika; ia tootogy, wtloouM ^wcioMoa of the 
DttJa-kMva fauna of Siam, i ^ud i n c 140d bwda, BOO fiahaa, aa wall 
m mammaU, iiwerta, and otkar ierma; in goolocj, apadaMca rapta- 
Mting 89 diaclMt matoorie fallt, obuinad thn)U|:h the Rovklinc 
fnod. brxnfiDit tka nambv of faOt raprtoantad m tka Miwwm to «S&; 
In aru and inJmdrim, tka gondola of tka a iiw ful ■tratoapbara 
lean Emfiartr //. praw rtod by tka Xatkwal Oaytapkic Sodatj. A 
tHi rniiy of eipadhioQi want oa( daring tha jaar ui tka laianM of tha 
Idaaaumb raacarobaa in aaatkto|>alo|gr, btology, and gaotogj. Tkna 
ware flnanead tnainli- b; StolthnoaiM pnvata fendi or bjr the tarift* 
aaea of frtoudi of tba M uwm n. Tba nombar of vinumi to tka aav- 
eml hfacun buMaga for tha fliat tune m ita kiator; axoaadad 
y tha actual nnmbar far tha jaur being 8JWB,W^ 'Tha Mn* 

pablwhed an annual npnrt, S balWtm, aud 29 procaadiaga 
aapatatcn. 

jPartrnar CoO^ctitm »f Ftm* Aril.—Tha nasM of ekii bnaaa of tha 
wM ohangad b 7 act of Cangreaa on March Bi, iat7» fran 
‘National Gallery of Ait** to ‘Natwnal Oollaction of Pirn Aita", ia 
ardar that the fonner nama ba eaaignad to tka cotlecCton of 

fliw am and tha building to hooaa It givao by Andrew W. HeUoa 
to tka Nation. The uiaanth annual toaating of tka National 
Gallery of Art Coauailtoon waa held on Deombar 9, 199A. Dr. 
Gacrge Harold RdfcU wu nominalad M a nembar of tka CosoBia- 
non to mceasd doaigkb H. Oeat, daceawd. A nambar of poctraita 
and atktf art wo^ wan aocaptod by ike ConuukifaD for tke Oallacr, 
and two pw-eia ga jnrehtoad by tba eouDCiU of tha National Academy 
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of IXaign from Uw fnnd pccrrkbd hy Um Hanrjr Wtrd Buftvr 
bequMi won rocaUod ww! Mcordiac to tbo twin* o4 th* 

will Two odBifttorM won ooquirod thnagh tha CbiiMritM 
WoMon Mjfwo fOtuL ‘Dm (lolUry hold two tporiol uhiUtlocai, M 
foAowo: oad Mchlsjc* TbooMo Moron, uatolM an iIm 

IMij of tbo Ko(«nl llio(of 7 BoaUiDf oo UU oeo huodrodtli oanl* 
w«ai 7 of Um poinUr^ berth; ond tho oxhlbitten of th* Soeood 
Aitnuoi Mrtrofioliun Scot* Art Contoit. 1M7, jpclaadint 8Ce printOb 
pouiUaxot ond pioom of Kulptun, hjr 146 oniail& 

/'raor Ooff«ry o/ Art.— 1 W 710 ?^ odditlOM to tho eo U o rtiow in- 
«IimIo o bream Ouaibodioii Bwdriho, 0 broaioo Oilnaoo eonmcoiloJ too* 
Ml. OAd Ihroo Mfljr QiiaoM mbron; threo Anamioa TeliuMrf of tho 
foartoMrth and M » nto o i iU> owturiao— Um Ooopd, o pooltor, lAd 4 
fa^mBol; 0 UurtamUl ooatur>' New ThoUmeM tai Arosuic; Anbdc 
voloBDM ond popor ond porclunont loom freen Mrfrol AroMe moon- 
oeripta of Tori^ poii^ from tho nisdb to tho oomUwrth ow- 
tuMo; 4 rtitOMUh i o ntar y Pinion orlnn ond 6 hnno fnm o For- 
nioa Boiuneript of tho mmo poriod; 1 Chlnm, 4 Indioii, ond 11 
Pyirdon poiatinfo; ond in pottaey 1 Chinm ««p holdor ond 6 Oiiinoi 
TOMO, • Pmioo bowl, oad 6 Syrion piCahaaw OarotorioJ work woo 
doToCod to tbo atudf of ChinoMi, tUwUn, JopooMo, Anook, Ar> 
Anbk. PmMoo, KMt Indioo, ond O oii bodi o n objocto in tbo 
eoOooUoo ond of the tost* ond Mok oMecBotod with Uum. Durinf 
ibo poor 610 objoeia ond 866 pbetu(iT«pbo of ebjocu won mbmittod 
to tho cuntor fw opinion u to provcanooi. ogo, qnolHy. or oUwr <!(• 
ond 61 ioneriptioM for tnanUtion. Vantor* toU Wl 140JBS1, 
ond 16 group! wm fioon damt nrnec. Thm iUoMntad tolk* 
won cinn by ntanbtn of tho QoDary tutt before thno locnl 
offoniaotioo*. 

£wr*M »/ AmwiMn ffAntflopy.—H m rOMonhM of th* Biinou 
rorered o wido Toriatj of orchnoiogicol ond othnologicol iluilUo of 
tho Indaono of North, South, ond Control Ancncik Mr. Stirling, 
Oiiof of tbo Bnreon, ooat]>l«<ad hii a Uin o l ogMol report on tho JiToro 
IndioM of Ecuo 4 kr. ond «««reti»wl « nnmbor of moundt in Qoorgin 
ond Florido. I>r. Swonton, oa thoinnan of tbo UnUod SUtoi Do 
Soto Enpodliion Co—niMinn, nodo two fl«ld tripo throi^ Uuti port 
of tbo South eroMod by Do goto*! rontn: ho kiar ocanpkted 0 600- 
[M«o report, which woo mbMlctod by tbo ONnniawn to Conenno 
Dr. MkbllaoD rontinuod bio ■thnalopiml r MM fch M omong tho AJfoo- 
qaion tnb« of Johmo ond lludion Boyo, Conodo. Dr. Hirringboe 
paopored pnpiro on othaologknl ond Komudic anbioctn roloUng 
to 0 Bttmbor ol tribo! inctudanK tho Komk, Kiowo, Koeobo, Apache, 
Uefn, oad ShoahoMon; ho olao cnmplatad o repoet on tha Siborion 
origin of tho Amanren Indian. Dr. Bobsi* eemUnaod ha orebw*. 


4 ' AVXUAL uroRT uirasaoMUN ottmimoix. mt 

ioficil aarktioca k( tb« LindumMicr nta i> Ooktndo, iiddii^ ioN 
porturt Mtkml to tkM «ki«b bt hod tlmil; diMOtvod Pkhting 
to PoImi rma. In Sftreh 19)7 h* ropfOMDiod tho Uakod 8UM 
kt Um laUrnktioad Ceoftrcnei of Afchooio^Mk kC Cum, 

Dr. Suong dcmxed the jmt (o eomptiUnic thk nport cn kb krc&oo- 
leipcel kkpiiitia ci of Um prwi«iw ymr to Hendark*. l>r. 8tinv»ml 
Matikokd 4(hA«le0lokl Miidiak of the Sheeheoeen tnbee of the Greet 
Bkcin kcd Plktau krees. Mr. llevitc ooatinaed hia rwefchia on 
the leegiM of tlio Iioquoie. The Bureeu pubBUtod be kJBimel lopect 
tad OM bkUetia. 

/et eM e rt eee f e> c *aw g e « .—Staee the eoeehaioo kt BnMMli w 18M 
el two eirhki^ eoamtioni between the United Scelce tAd e niunber 
of ether OMmlriaei, the Swiilheftftitn InetitutMo hee Immi chtrged bj 
OengHM with Um isiportent dntj of cerrjlitK on the aieheofe 
with other eDontriei of coTkmMttU] end adenttflc doc ftm T ite on 
behtlf of the United Sutee. Dannf the yeer the «xUkka«e eerrice 
hkodled k tout of petkasea wci|^inf «S1,4C1 powiwU. The 

RHMbei of fuU Bad partial «u of foioninMDtal ptUdieetiona for- 
•enW kbcoed ie now Hi, aad 144 cwipiek of the rini>jrrenniM[ Kec> 
ord eed the FedenU Eefuter are mt to oUwr oowntriM ia eachang* 
for Umw perliamriuerjr Jowmla Four new defMwitorlea in Swit- 
nrland w«i« added lo the iaterperliaaMCitAry exchange Ikt, end 
eee n Oarmeny, the BibUothah da* pMnBierhto f Berlin, 

wee dboeeitiDwd. a* the lAaftaga wea ahoitaKit 

/ftiinai ^eefepk wf /Wk.—The find year 1197 wet oateundint 
IB the biMory of the Zoa The eooeCcweUeei ua^ the P. W. k. cnM 
of $8MAtO of Art new boildiaga wee ooiz^deted. Uader thie hum 
great, throe S60-hor^iowtr down-dnft bdlan w«to iMallod bi the 
eaetral beating pleat, the ooedah ayitaiR was rxUodcd to two iwain- 
■Ml boma, and the ehrtrk eapply dietnhotMo systen wee rear- 
raagkd. An rxpcditioc headed by Dr. WtUiau M. Mann, Dinetor 
of the Zoo, and fioanord by Uw Xationa) Qeccraphie Seeiaty left 
WaAingtast in Junary lo oaDeat aainali la (he Far RaiC for the 
Zoa. They took with than S aniaalt which were intwded for aooo 
la Che rogicos vielied. The exioditiao » expected la ntora to 
Weehiagtoo in October with a 1^ aoUecdow of raro gj. 

raaoe lopoets iadieetiag that the trip hea been a racy fuooeaafal , 

Aoemi ou s of aninals dving the yeer nnmbmd 1/1*7. *-by 

<^eadotherw{ee touted P|«, learisw the mOertkn at Um does of 
Um:^ 8A48 aitimets, raprwntinc TOi difsfwrt hmcwl Viaitoni 
•lusbarcd indudia* croepa from eu aelMMla and wnolu- 

Uoee from 90 8tat« a»d tbs DiWrvC of Cdonbia. 

AariwpAyawwl MmuM menu of the wdar ce«iilant«f 

rodiatioo hare brn continaed on all favorwKle days (aMnUag lo 
•bootWpereeni of all da)s) at the Uiiw Jioutlmiiaa obsarriag . 1 *. 
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tkfii ftt 1‘kble UouBtsin. CftilL: McffiUmm*. Clttie; wd Mount St- 
KAthonno, ^ *** dinormd in Um *JNrt nwtbod* 

nthMtioa of ntnorvotiuno, oood am* IfiB, moHi^ it mmomij to do- 
TIM A fiOV IIMtlMMi. Afl«rtki« WM Aeno, Oh> AoU otaOTTWl PMIUO- 
uSd Um photognphic reoacdi of ofaMmUiM iinoo that dnto, and 
fTMt p t 'of n w hoa been Mado by aa oufWMCod mspoUng oufl «t 
WMbington in neompoliii^ by Um now mat bod olt obotrTOtioAO tttMO 
ItSI. A niu nduUiea iUui boilor (pi. T) VM propand iind« tho 
dirrcciofi of Dr. Abbot and nwcMafnlly opanlod in SipUcabcr 
IBM. Dr. Abbot lator doviood a anall aolar flaah beilor «bi<b ana- 
bodiaa many iflapro*«aiantt and «)udk hold* miMb pranm of prao- 
ttra) applkatica in the Mnn. Krederkb B. Fowla, a incmbw of 
Uw aiaff of tbo Aetpophypod Okeor*»*o»y !**» retired for 

dkaaMNcy at the doaa of the find ymr. 

Dmeip* «/ JTadiartbw oad OrponfMu.—The etaff of the Kruioo 
cbtaiaeri inpottaat neohe froee etudUeott thefoUowingeubtwteithe 
itomd growOi of tomatoee lAder laboratory eeevditMBa; photeeyn- 
thedi In vheat; perfection of a tpootnl ilnorpcka method of Mae 
urine citbon dioxitle ooncentration m air; dan nUlweia in photo* 
eyathene; the Aiiary of difemt ware Uagthe of light to promote 
garminatMa in light i^itha lettnco aeed; the inictiTadoo of plant 
growth auhrCaiKie by light; and Uw aUnnlaUoo of naldplacatMa in 
algao by miPWr doei^a of altrariolet rmye known te be lethal ia 
dnM of wflkunt intennity. Four ^ptn deecribins the laveadga* 
tieew of the Saff nara piibftthed during the yaar ia the 8niithn«ian 
MieocUanoue CoUe ct i^ end otlwre wm in prependon. 

THS stTASunxiarr 

The Stnhheomen IceieSttitMa wae ereeud by aot of Oingmi in 
1«M, aentding to the tame of the will of Junae Stmtheoa, of 
England, who in 1RM( baqinathed hie property to the I'nitad Stelae 
of America 'Ho foend et Weahliigton, under the name of the Smith- 
Inedtiitioa, an aatabliebmant for the inereae* end diffniiAA 
of hnowledga emong Rwn.” In ratelring the property end aocapOng 
the trail, GaagtwR datarminod that the Federal Oo*ananent w«e 
without eulherlty to edminieter the tnat direody, end, tharefore, 
cnoctituiad an "eaubhehneM’* whoaa Matstory manhan are 
Pneidrnt, tha Via Preeidant, thi Chief Joatka, and the boda of die 
•aacutira departtnenta." 

THR nriAao or uusyra 

lha law aaUhlUilng tha iMCHctke qiecifia that tha thrw Saaaur 
tligraii ahall awre daring tha term for which they Ml hold, 
without naleetion^ their oAce aa S awa t o ri , and the throe Mcmbcrt of 
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tht S«uit* on th* Boud of Bifwiti. JoMfih T. Bobitnon, of Arknn* 
MS U. AL Loctn, of Eoduck;; uxl CbArko L. McKw^r, of Oroffoct, 
Wvinf baMt rwlwiod to (W SanM Inr • mw Uwi bofirwing Jono* 
try It 1M7. tho Yin PnndMt on Jurnuy I, IttT, fwppointod (Jirm 
to ■BODwd UMnwdTM on tho fioAfd of BofrinU. * 

TIm roll of BijpoU ot lb* eloM of Ibo ymr *»• m follow*: CluirU* 
Stum Hochto. CUef jMtiM of tW Uaitoi! St*too> ChtiwUor; 
^obn If. OuiMr, Tko Prandint of tho Uiutad Suim; mtoabwi from 
tb* g i— to Jowp h T. Bobinoec, M. bf. LogM. CWlm I* UcSvy; 
M«tb«n froa tho Hoom of IUpw<—<*«itoo T. Alon Oobbboroojs^, 
ClwM* CuMO. Qintlto L. OiBord; dtisn minbora—FroHorie A. 
IMmo, WMhioj^, D. (X; John C Uorrtoib. Wuliinfton. D. C: 
E. Wollon Uooro, VlrxlnU; Bohwt V. Bingham, KoMwkjs A«fw- 
ta P. Lorisf. IfuMhoMCUs Roknd S. Morrit, Pwao/ln***. 

Prttmtiinf*. —TV* untiaJ matinf of tho Boord of BcfouC* «u 
ImU <n Janmrj li, 1M7. Tho Iiippli pro*ml ««n Jatioo 
OoriM Etuo BuchM, ClancdW; John N. Goraer, Vleo PywUoot 
of thoUnkad Suta; SoMton Joocfih T. Bofaisaon aim! U. M. !>>«•": 
Bifaamtodvto T. ^ Ootddnraach. Ourla Oiffonl, ud 
Oonnea OMinon; ckaao B^ienlo Prodalc A. M>no and E Wokon 
Moeto; Md (ho Sanury, Dr. Charito G. Abbot 
TIm &enur 7 praantod hto uhmuI roport, datniitn^ tbo MClTklm 
of tho a*«rol Govocana* btmncha and of (h* parant iaCitution 
duinf tho jmr, aad Mr. DaUno praataf tb* rvport of tho 
tm HWBirTai. oororiiif dnancu] outuOta of tho Inukrtiow- *l*ha 
SaeriUry ahn pcawtod tho aowal nport of tho Notloml Onlkry 
of Art Cofttnuaioa. 


h lim of hk uoua) ipocial rtpoit tho Somtary praartod to Iha 
BogMto a bfWf rtrim of (ha pi^pal achlomnonta of tho Snuth- 
ocoiaa Inotilotoen darinf tho 10 jan Mac* tho doath of Socncarr 
B'ateott la 19I7. la aeeordana with tho wkha of tho Etftnu, thU 
rdraaf ha boo* priatod la p»mpiiW foam, 

Sopato da adoptod raohitioiia apptvrinc In priactpla tha 
propnwd «tft of (ha Hon. Anda* W. MoUon of * eoUoetioa of 
nakatpaca of paintiaf and aeaiptiira, and of a fallooy to h o ao 
thM ^MtowktmtoJladkdloopajtaMTofthtoiopoto. 

»>-« »*• * cpatod mming of 
^ Boord of Bof to on Jena H W37. a which th* foUowlnc 
BoKaoto wa* proani; Scnatora Jaopb T. Bobtnaa and M. BL 
Lacan; Bepraaototovoa T. Alan OnUtboroush and Clarooc* • 

*• Sacrourp, Dr. CWka Q 

A^ n«»««iMcdlad to Ulto action on mattoaconnatod 

with »Wro*don*J offiw by tha Hon. Ardtvw W. Matlon. rf 
vwb full dflUiis will b# fMXKi «A pxgm 7 17. 
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A will Im fottiHl IB tliB rcpwY of (W oxaeutiTO 

pogt 110. 

^ MAJTEMM or OXKnUi. INTXKBn' 

ABMBW W. MKLU>b‘* amt tOTT TO TK* JUIMIK 

Ptobob); Um fmtwl inpoUi «Tcr giTBB to iba dmlopoMet of ut 
in tko Xoi^^ Cbpiul ^ lb iKo Kotion ilaolf will muJi friMB 
AjnW W. MeOob^ sumiflfMt gift to tbo Amorxan |mo|iU of lu* 
towaodkd brt collMtiob, a tUMXiQ^ balliUnr to it, tod 

uMlowmMit fbod to p«7 tU aala^ of tha Uiiwaiag «AcUb and 
for tbo a o r niai t W B of additMiMl ait worfca. Tba profMMal waa wiade 
b7 Mr. Malkm ii a leUar to Pnaiilant Roaaavalt datod IVwatiar 8 S, 
10 M^ wbich bffao aa followa: 

Orar a prrM gf atar laan I ban bM witalrWa fcanmat ia4 m* aUat- 

laa ud MipteM wtu ta* Um ikM uiiteatgtr tb^ -—I <a* ffovmr 

tt cbt fMpla At Un Vattad tKataa aoi to aada traUaMa la Uob la ■ aatlMl 
af< «all«fr la to ■a Wf ilato la Cto <«t a( WuBl^tao tm A# pwpaM W 
aa rnw ai a if aa* Ow g ltpiaa a aia^ «€ tka tot ana 

•••••■ • 

la wOtr to awTT <to ttla aarpato aaO vita (to atoomi aC tto attar 
mm, I wlab to pngM a pita la cl«« tto an aalUeOta wUtt I tofa Wo^l 
l^ittoi la tta W Ba rtotol a a la alKaU ae <r to Ito Oaltad Mataa OarariMM tor 
ito toaato ito ptapto «T ttto mmOj. aad ataa la amt or am to to ataruO 
aa ptUk laad a wikibl i baOdtaa to* a aanaal aamy *r art. ito fn'(t aaO 
aatariala at «U(b ttaB to to tta approrto «r ito rtaa A«tt Camlaalaa. 

Fallowing an excbanga of comapondanoa with cbt Ptakknt, 3lr. 
Sfallob aaada kia formal og«r in a laittar dbtad Dawoibar ai« IMS. In 
c o —nIt b O ott with rvpraantBiiva af tka 1)ifi*nm«at of Jaotko aaid 
tka SacraUp of tha SnUkaonlu iMtUatkm a bill wu prcfurad bf 
lapiaoaoutiTw of Mr. Malloa w Botm Joint Raaolotion tlT covering 
thanatur. Aftar haanngi.tha reoalntkio wbaagraad io bj Congnaa 
and approval] b; the Ptvidaaa on Karrh 04,10S7. Tlw foil trxt af 
tha raaolntkQ followi: 

r wala to to tto Snato aad JToaai «r raprrraafaiwti af ito (Mito toatoa af 
AMrtea a OMi#r*M att m i t id. Ito* tta am toaatod to final ttrm. <W 
ancMtoa Avaa>a% toatt MmC aad Xortt KaU SviTa HtotttraB. to tta Saa 
tfin af OalimWa. tt lunto tioraprtaiad ta tto *—rr V i latttodaa m a 
tol* tor a XbitoMl Ottory of Alt. tto SaWI iiitou t aM to Bta to aattoHato 
la pamit tta A W Mdlao Btacatkaal aad Chaittahk Tmt (tontaafto* rw 
ftorvd to aa tta 4amr) to oaaatnM m aid Oto tor tta Salltoitoaa lanltoUCB 
a toUdli« to to Oalttotod ito NaUMwt OallatT of Ait. and Id lann ur «iM< 
iBd tIvortoM aad la ad art a» Ito ttvocda wlttto aid aia^ tto iil|id>^ am 
bwadid to IWtt foac. Paa 1)11 Ilia Armm, Third StraM. aad Nortt Malt 
tMva. MiaUiwal, la (to HMrM «f OoHaia. Ii btiato faawrad u a ttfia tor 
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*>fKCAL BWORT oirr««enA5 wmTmoi*. mi 

«.»—imam t® m ^ 

tg u.. o—mm f»*» 

«•■* ■- •sTJS 

».. — *A w *• A Maanl 


Mmmt» ^ w 


tmf^^ 


«< !>• f«r ^ / ^::7 :.t:: 

_ iMt A AMBMW «t M • AMfMt |*U W tSB 

if tiA tmm itetl W ftMM Mir fcr Mi rt—I a ^ #^ 

te tM UMim^Aiii toiUiACI— •• * ••ft ft* ^ •maa a if ^nf%» 

Ti^wWaZI* W bMM •ttMIlAd II t^ 

BKL 4 (■) -m teitk •< m o»*m MiM I* mt. •■ 

tt« nirtrMl Oallwy «< Aft hf «*• ««« to »eMrtM« wito ^ 

Art mA to* MtBWtm to— to. Amt tt to* MttocttM 

DtM •him totu m*to» to toM N nwmry tor to* to* -P «* 

(M Mto—J OUI^ rf 4« Md to* *4ito*toW*tlW tot H IM Md ««* •to"- 

dn otiraf. todsMc to* p u to c Ow u« «•*• •* ««*■ ^ “* *tmt»** fcf 
b—4. •• A*t to* XbttaMi OttttoT 0 * Art totU to M *11 Vmm mto- 

h.>»«i ito tto •«»• to Art MlalM* to—to to.ll to «tonM*A **»«l*rtf to to* 

•M.I41 ytoBc (M to ftoito. fw ttoto pwptoto tom to» tortor •■to.rt.to to 

to •toto|to**to toto M* to Mto b* ... ___ . 

(A) Tto to 4 f 4 If •totortoto u Metpc tot cto taMtoMtoa iMStollto wd to 
toM wA *lto.to>i fUto to«M*(«. «t Attorn to mmtf. toMtortto. to toto* 
■(M*rt 7 to '.tottotow «toi*ctto tor ito to.tto to to. itottotto <k*Jk*7 to Att. 

dll— iirtM iMtrtrtto >yto*Mmitoto*ton.t nn mtoa>toM. t>* m t< 

to tatotototo to MB to tototo** mA I. to*.to cr >tto<«to to mtk toiriiTHiiTi 
MII —f fNto tUM to Itm to* totoMA Hcwlttoto to totor to«Mrtr 

-nj—f (n*l (wto. An—totA to A*« 1 «d to to «w to* bMtdl M Ik* 
XMMMl «tltot7 M Art. n* IMM* to u« wtoto ntotoiM «A*B to ftom to 
Mto tHiAiir - to to* to*i4 Man fi t i rt M n «ad toAB to nWtol 1* toi—dl- 
tmlrttotoarA 

(cl Tto toard mU * WfMt aX Bi Cto n m filM tod dMi** ct ■ MtotW. 
aa —»-—■ dlftotto. • to*r«tot 7 . mA . MM omtor •< tto KmImM OatUcT M 
Aft •»« M OTto etott atom a«) imi m to M to* Itortaato Oito r r M Art m 
m»t to ■ni—r *to to* rttomt iitoiatotortto M tto faacUaM*« tto toatd. 
Back dlMto*. ■■MttPt dmttor. wntowr. Md toM «mtar tort to ii f 
Mt*d fr— trM Mato Atamha* t* tto totfd M* to* Baipm. Md itoAr i mtot 
MM Md MlartH Mas a*( to «• to* «t««—r*le* law* or toa CtaaMtoa- 

Um Art M tMA to Mtodtd. Tto Martar. tiM Htt dlnctar. atoMUT- tid 
MM caratar atoM to Ml aod l iad W Md t w toM a to aaMam M* 
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a«t»M o« u»i*» «•» «rt*hJ *f ri * ii n — * t •• m* tmet iteii to 

nwart ta Ito k|*n>ftl to Ito «■«. 

<a» Tto MttMM to Ai bMto. iKtotoM aiV toTMt W towtt to to to 

Mto to tt tna Ml VM tokto. ttoS sto to M*|«« to ^ wr 

■fmrr totor ifeM k to«rt to !•«. 

ft. («) Ito to*i4 to BaUMVlMd 10 stoto aAtto) maI wUck ^11 to 
J««totoar Mdeto Ml to tmk» mck Nton itoto vto ncvtottoM m it toM 
^ ^to ktelstotoatto* to ito ftiMtiiM oktor (Mi Art, Iwtodtot 
MMkf totor Mttor% toMw*. mm, asft nctokOM* toto«to« m um k to tort U M. 
litoitrT- Mto Um to ««toi to art. Ito atetoMnlto* to Ui (M (aadk ud 
Ito iftorttoflwi ato pf toto to^ *< <to Tto toato aaj (bmOm MOrtto- 

•taaAtoc aad tftrto m-kt— to (lit totto (toll C MMd Wto k qwnto 

tor tto Ifkktotot— to toMMto 

4ft) tk totor ibkl tto etUtoOM to (to Katoato OkUtoy to Art *aU alwaia 
ttl ■ i lmT-n -- ■^1*^ -^-a—« .-J .i^tkatotoaAatoli^tfttotoa 

to latortar warka to art. ao wwft to an tokll ftt tatoatoft te (to ftvmaaMt art- 
toetka to (fta Nktotol Okllaty to Art «U«a M ba to Manar Ugk rtacrtan) to 


qatlXr 10 tftoto to Om coUmOm ktotorto Crwa tto 4mm- 
4«) 9W baartl «»■*« ftkoa kl tto aanai fown aod oftHoKlMa to a tntoao Ik 
r«MCt to an MM taato itoiliin "I tr it Md an wovto to art ac«atoto fty *- 
Id) Ito b««fd Mail itoaR M Ito aalttonton iBrtUaikMkakaktol rwart «< 
Ita «p«at»wa »dar itoi Art. lartartM a dacallad «a««Mto to all aa««tod(to 
and kkto to ««rtu to art aad to aU ftolle aad frtrata m mm rt twMtto ato 


■ak A (a) Tto OgaMMakcr* to ito dmiM to Oifaia art tonlir atrttor- 
lato aad dtMrtad to (Ma tBnft Stnat. n n t b oaot. «1 IMb tto toa odar to to Mo 
Mla tor (to Natoaal 0ato>7 to Art «W Kattoaal O aM M l ruft aad rtOMtoa 
M»«k drtnwito ifta ftagittat lla« aad mnm tto Mm to a^ 
^ MlUrr. aad AaM aka aMto tifwraditkto tor tto trWkk 
ti« and odJttMnrM to tftlid. In iato. Wtoft. ato aa^ aAar Mnata la Ito 
« o4My M Bkf b( lOTOMirf and itoliftli to pmtdt for toa ItoMc wWto 


mrtd Mftaratoi wo touft •trort ___ 

(ft) tortiM 10 to tto rcfttk Bbimuc am, atwond Marca a tot* W w>o 

t.. 9 . Ml), totortoa to tto (karw WaiMatooa Urotortkl MMliiA and al ftof 
tkkw to law atowdatarf tfttowf. an barMv i to'rti * 

(«) Ito ftMn «r cto tototoonlaa loMttatkk now dcMftaatto aa a 

TkUital naltofT to art atoU ftnaaftar bo kaava aa (to Martaaal CftnaMM to 


( 4 ) Tto ftrth panmto wtoto too ftao dloc “•MlftotMa UmU mUrn I njto 
intoftotoito Otooo AptoOfrtaOna Art (a* (to toat jwr »IH •tfom* Fto- 
niaiy I*. IW (48 »o(. L. IMB). MklMt to tto toactka to ft wlkoat «al»«T 
to art k tonto nwoMft 
Aftwoood. Mareb ML 1187. 

At a ipkoial maatinc of the Board of KafrentB of the IntoMatokn haU 
on M. 1W7. than wwo «b«ritt*d oopiw of a ttwto indanUv* 
btowna tlM A. W. Mollort BdoMiii*Al Mwl OuntaTito Tra«, the 
HfiiU>.»M*ia«> Iitottowlioa, and tto trotaai of tto Vatkbftl 0*11^ 
of Art. Aflar rtmaadamliotA tto foUoktnc itaohitiM waa adofitad: 


jftMoftwd- ftoi (to m« kllrr-| ftoivna tto A. W. Mttka ■dacattowi 
•ad Ckarttabai Tmt tto torttftMokn laaOtolka aad Ito (mMom to ito 
^ 1^1 oaltory to Art. a Wan ntoioto bw bow frinooto at thk Moakk. 


IQ jMtvxt uefOftT wwrmrtcat mt 

ftid taftir tt tftfwM to to* tMvtotf to lb* vtocrt* toovto «C Cbt Micum Ia* 
aadktolj 6A»vlat itot atontoa Ato sMdis. aad toMvto^ ll 
4ai Itoi tomufy at to» latoMAt— toi^ 4ib bani^ tot to tbCtoortaN Mtf 4b 
twM to 40M«to mb to««4«% to UtotoeMt. to <bt tMt mJ «oAv tto* ««»#- 
nto ml if toto IHtottoto tipito toi 4 «t mtrmkm iai toy ctot iOwr 
totAtoi tbmto to mto ptiptr MJttvy tottvif, 

TKa fan (ott e{ ths tiwt iadwtei* it m feUowi: 


nrtr min r uM 




«I7 ft J» iMT. AAl 
tr *• >*rnw lMm«» 


W* »tU* 4 ta to rfiwtf* ttol toto 
•• wlM ««tor tots, lir. I 


Aa4f«« V. Mdto^ Parf iUUm. I>cmM tk. ilto^i4 ato ItofM S. B. 
m «r » w «< tta <L W. MoDmi MoeaUMai tad CtortUMi Trwt aWibUihad 
aadar aid to **!«•• «r a daad a( l*«al a( Aadtnr W. Mda«i «a mU 
toMd Da««Mtor M. iMQt pa<ta« «C tto dm fart, ato tontaAar 
itXHiad taai Cto ’TIUMr*: 

^ l^id aa lartlaitaa. aa l■^■^Ml>■lll ataatad aad axladi^ aadaa aad to 
'mtrn «d aa a« tf ito Ctocnoa of tto ITilcad 8caM ad AMvtaa. at^aafad 
Ao^K 14M. aaato al Ito aaad pan, aad toatlaafiar »^ tad la aa tka 
''laatNallaa'; aad 

Ito Uuma ad ito Matomt Cattoy a< Aft eaawMWMd oadaa ato to «1a*aa 
rf a Mat ftwdiataa ad tto C toaai at tto Oalrad dtaiaak aatlttid 'MM 
■■MUM tonitdka far tto OaaMraeaaa aad JdaliHffwan af a MlMal Oal- 
toy ad AH' iivraato Uatto to. IMT. paitha at ito tfcM (an, aad turdaaflcr 




te rtaiitoii Mto to n r t ito ni ia n totaras to Pintii n ad to 
ad A^rtaa aad Aatoa* W. MaUcai. (to daaac Ktoniii faItr* a 
^ "*to *d an tor to toaadt ad to paato ad to Daltad tiato ad 
to to aranad aa toMte laad a iMUMa toOdlai la akkft 
aad ohiMt n* ntoritoa. tocln ad meh wwi aa p adiata totv b««- 
aad «ada part toraad; aad 

___ *•••* •• Otod w . toft waa aaHMitod a 

toTM la Ito iBMMMtcai w to toari a d hp (to ma*"Ta. ato ptaaMM «aa aada 
to Ito T^T_,a_- «d bM toMlac. to n i n i a aea od a aallacCtoa ad trarto cd 
*•« “• *»( “d to wltoll ai (tonad ato ad ator ippmailili 
>« d^ h to ttoa i,««« ^ «« 
Awm. «14 in mom itf tbln dMi itfUkn 
m AipiMie bm^: am 

Wto^R to aa« diMM to aNasMada to (IB ad aaM todMto aad mM 

** to*(f> ton patttolaftp to torm aad «>»- 

fllltoa ac wtoa aaM «.« to —da to to da«r lad atantod to tba 

tm tb* fta4 ^ 

2 "" fldr— <d to firi *aa (tot 
y ** totoUat aad atot adtoMatnUto -| ud toto 

a d apwa toi tad ftaetkato ad to faitaar awaM to rrnTitod tor aMMU. i. 

A bi m4t Wf mM Mbt fmoimXm. m Aiti 

to Ctotod toto. .ra, jdMdrt tol K to)Md Siri?XSr.^l2?2 
""^"* *‘5^ ** aitoap ad to obUht aad to fir»iaatiaoia 

toraac toto«M to toatotto a-a« M 

Km. 



if fttt 
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wmmm m rm BMmtL mim m amt 

la aOTrtiOT vtOi tb9 priTHijM bC aU JUbI itiyailna «r O* CtacMm. 
OM laidtitCiM hmbf pmitB tli# «b» i» MftrM. laa te dM6e 
mTh* I» MMtrael ter te* • tariWnf u te teat^iud taJ terria 

After iitenvd te u tea '*]tedMAl teltea Art* «pMi tea tm Awiated If 
Orrrate >bi<t Odiiteriiltte AteMA f^artb BtMt Iterte Itett Ovi^ 

W, te ter XMiMct OH finite <Mte tea tete A | pr< tete te< te tea imii* 
tfte bp tete tetee rteiteHte>> aad te Wteiri up MtedM rtftetera Aai U teoA 
maa ter g n aate rHteta mM arra, m ta acrrfteaoi vtte pUte aag tetetete 
OMi igpfrra4 ^ ter OMtelatea rf ftea Attn nr baiteli^ liar ate gteaa r^ 
■fpr u-A ir ter rate Mtelag teag te •gprrrte ^ ter MUraal Cartete rait 
aad ruaoit« dMilin tto tew. la tta watetel lad (ttwirtca tat at in 
ate «aww atatt wta* wA ar«bltate atexarrm taOter^ ata tetan. ata 
ataU lata ar caw la ta lataa aaj aai rravr rctar actteo wtewy ar ta* 
tetetei ta emaartta tate tea aawrwclate eitateilfla agtepiteat tal temlte 
lag «r mM tariteg, ata tea taMaraf t ag aC aate am apaa wtate li ir amtaA 
*Iba teMT teall m9 aatei aad rapmai ta iraatalte «ICA ar ImIWI IA 
mM pnpw. ta aa arW rad alter aa cimoMtaMa teas tta fmitatlin ar 
tea tnatBiA ta fwpwaMa m tatte tee aig pan te wA aw ar aprcw ata 
tta tew itall talwWe iW teta tamtoai tea tWMattaa aaJ tea tiWm 
eras mr aW vmr tetaWr tatejawr WA i te n w a la agrteteg teat ar 
wtttal ta ta tear la Mawttea tate ter aarrnag aaa af aaie prtew ar aap 
pan ten W IW iMOliiten aaa tee oa n aw art aapmaip WaW aC aap 
rMpoWUtfip ar tetp partitolag la W4 prated ata tea Wta ant aa d i aH a 
jMtetedaa ate mppaaMtep Ctavwvr aad wkA maid ttar«a» mm ia^mmd 
W* rated te Cta tew. Arid pratert teal ta fiMnaorad aa mo after 
tta mcatlao and tetteafp tarW aa. te te lalgnmt af ita teoac. tta aaemarr 
ptem ipatelugiiai aid anaagwaata w ta aate aad tecW aad wtt ta 
pmaa d ad ante m agpaditWWg w la tea ladawt at tea daw, tta acaWiro 
at ter wa «aa pripW ta r ff a m A tar aa tea taildlig la at laflia—ml etar- 
actar aad la laUadid la tara avtaCaadtag aiiAllaidite ■rrtu II la igiaad teat 
ataoa tate la w drtefataa and aa tear ter tta tw maaritlir rt tta pwiiK 
aan ta taad. Aa and wtan aaid pMtan rtad ta taatip giaiptmt Ig ter cw 
•tmette^ italpteteA aad fwltetag af ted tauatta ata tea laataapHf at 
aald am ia anaarteoar wite tel plraa aad m^^^wlaaa. Cta donor nlli 
vflttte orttea tearW to tta tagaidOan aad (ta tmteaa aad tearawA «Ub* 
W teHtar aetea Ig aap al tta paHta taWo. tea Iwt «lla ta teid tadMlaa 
teall ta teamad ta ta rated la tea lateEaOaOi tat ter ■alartenri aad ad* 
WtedaOra af raM baUdtia rad rt ter tea atall ta rated rWWra U lA aad 
teW ta tea aala rMIgiitaa aad date aC ter tiwaaa ar a rtpater tamo aC 
tta iMStettoA aad dlntect tnm cta ottar AcarlOra af Cta lateicndw ntate 
are War tea mnwnat rt ira Paata af Awte 

n 

nuamaruin 

aald gatar? atall ta tawa and 4ate"atod paaptealp ar tta ’ntadaanl 
eaUttp fid Air. tr ntM tta mdea pteic ted tame tara wate aattei 
to mn^VT aagtetiam frm tear tr Wm WaMUnd ta tea trWm 



amhoai ftsroRT nfrmtoooAK iicftrrnTnocf. im 

m 


twtetf dM iMOuitktt Ml cbt rmiM kMttar 

amft (m tfet 4 cm; to nto, Wwmt. 6ce to* «*m paWMC cM •^4wl 
ti CtofMtoMi AM rr^— MntoAltor tot coDMtot M votoa 

tC cffc Mto to tot ttoMtU Mftto tttotoid, mM put Mrctf iM MftM 

-ymtor L* 

IT 


Qfvicvr ir MtMBP rMWto AMUttoMi M m aatwal tAUMT Cf Asr 

rniri tot ^*" f *^*M or tM MUdM OaIMt M mu «M ttotttow t4 mM 
wtotototot wirily tttot4etr. DttUto ftod i^rtod M oMotfr. 
tot iMt Ida cAft tor mn m4 •mm m «it, ma «itt Mtp tot m* iamM to 
toM «f ^ liMttottoA ABi tot tr«ctoto» ti toclr rttoMdvt totoraM 0*7 tftAtr. 

I 09 9 f 4 AMAt to totfl. tr WrflAiT. to ttto amcMi aM vito 
AtoA toHM Ai tot 4mr. to Ito tortito ti^ m^j 4bi uii4 ii> IT aM to tot tMot 

tottflAtoMAMMMf tototolMtot ’totdMttotJItof AlltCCtopmMtotoC, 

AM ttocr rAtffto toCMtoC It CAtoCAIttM tMTAM tot DHlifllllM tt 

MttoMlOAncft «« Aft ttU toBMCiM MAS to 4 f»fVtoi to tot CMM AM 

iAtotofttt itoU mtoto wtor tocto cMtodto ctAtfcA 

▼ 


rtctowSQ MW toe twtoito tM MUtorj toftM. tot dHt to ttto ctOtHita 
tr wto to AfA tots to* to AM to tototo to tot IttOtoOM widic u to tot 
tttoiilrt toil tot eiilt it Mi Mto to Aft MD to fbivM imm to tot iBto> 
tEMtoa M It to Mi tot MMItA to Cto ttvttot M tti> tni toll ttfl to cmpAi 
«A to tot CEfftto iMmUitoc. Apitonit tM Inal, toil fltto aM aIW tot 
^iMlitlit to tot ItoOtAto Oiltofy to Afl tot AMbaI MIM7* MMi ■*!«•* 

MAt toi MAtottot to Mi vtcM to Aft At Ml At to toto Ototr wMs M Aft 

AA to AttMiBto wito tot pwtMeM to «li MM MIMM fM Mt At dM 
M7 At MmA tr tsMMM to 0M MMmI CtoMy to Aft aM til tot Miih 
ttrlAtolAA toffMs Mil M AM tofM tf% totogilfi to AM tMM Mtoj. 
■irlM«ily tM to w ^it to tot tnMiA 


n 


toMM It M AMtqtM ftittoMt to toU tMto TL tot Mi Mto i totc to 
vtM «r trt toAU tHrvm At AM to lit ItotltAAl OtltofT to Afl Ati At At 
toMto MQ to lAtootti dtto Mi toMlM AT ItoB totor totitoA ticM 

tor »tcl «MA* MtMu totttotf• cAfA ti Mtlfm to Mi totMtog tr mi 4 tttto 
to Aft 0 dMM^ ttMMrtoA to tttot to ttcfe voctt to trt cltovbm tM 
tote Atof Mto tot Mat ammI to a atjAct^ to tot Mrt toMMMto to tot 
MM It Tto wofto «r M ftMititog CAM MtoMtA totO rtMrt tM Mt 
AM Attwnai fM Mt to Utot AA MS to iicAfy fm totor fctotmttAA aM 
fiAlliitlnA, Md tJ^ayt to ttAflAM It Mi KidtiAt) Oilt| to Aft It Mtotot 
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mm-- W ••MvodU* «fll k* ka« iR«a thnfa k* dli|ii^ 

wttb **piitr- la aivrairtiw mHa, wttk uMaM* mUiai w4 w«k ««• r»^r* 
•• tki4r Imirfiarw ntd ipMiMj. 

w*U* Uw partta » W M «y ru icaiw tkM la n* «#»««•*- 
m 14 MU««OMt AM «i Mefe U|k MUIIaH Of «Wni7 Mt U t» 
lU racfc wPACttM v«rv««AB 7 r iwiM totM ahA ba a ^ «# IW »•'■ 
nAal mt^efkm m aftWOM ta a* !taUeaal Oalkty i< Aia Aa« mtk to 
Ik* yanxxt totoMAM. ib» Aaaar at a* mm Um ri n giM fU ta*«- 

rtoAUUty tt ptrpKnAr mrarMai aaj ttirrMKM to Ikt owtoM to ncAr« 
to Ibt 4kaMlitoa «C Aiv «< tfta WMto tt art w a toltoCt K mb* MitoMtoo tad. 
MMivaMitr. On dMM tatoiwaii *mt tm^owtn tto t iMM a. tot Mto a»«a 
tw totor (MMAtl a< BM toB (baa toiM-iMttto iW aidt* M«tantil» of 
Itot iiwiiw. to Mrtoa«» «r otbMwlM ainiM «( am ftitoMto* mA •< am 
CMB a pan a( wM Mnmica. U to aacb ctchaaft or tr nam Mck •»« 
tin---— a* toMtoM AM atoUad to abtua to* to* ItoatuOato to to aai 
to«m a part to toa wHaatkto vtor toto t uto a to ra mm actor «a*k to Art 
wkito. to to* jjtowial to tto tMto***, waaU to a UcUp totonbto MaaitotiRD 
to aato —rwto—ifa. to* 4 mm* ri n jilM ttot with tto iMtoaf 
to d»* U mtf WM to to dtotoU bp at taait tfertMCtortoa to tto aato* Wto- 
totabdti to to* CTtotoM lto« #*m paniaato* w*»h to ait. Itoa (aaaCMtac a 
pan to mm toUtodto. hai tocwto aaaaltaMa laacir ta fnala a* a to 
mM riat*rHto ato ibinfin tto 4 *m* MaHin Ual la tto aaato that, to tba 
uptolca to at ImN ChraraMirtto to tot aacin ■ B hi nhiii to Ito urnmm, aap 
patoKalA* «a*h to ait ttoa a pan to mM ratMloa I* an la katotto «icli 
*«M nutoHli* aa a wtoto, to* trmmm ai* aattortoad aa4 mm*w*#*4 m aato 
•ach dlnatortoa itoroto aa itop. to thtor aaeatoitoM MKrniia. toaS darn 
a4*tM*to bp aato aachaa**. «lfL I***. «r itotiwto*. 

trii 

«.M3r«MiiJ« «p ms **4(0K*a atuasT iw *a* 

tto N*(t*Mt «*U**p to Aft toad to Ito pMMaB**! toM* to to* «I4 **■**- 
liM to warta to an tot to p glvas bp to* dasat. It toaH to mad akImimIp to* 
(to Asd iTnn-‘*^-T to watto to Art aad tto aiasilMMttM ad tto aftin 

to Ito usatcaM to atdar that CM oMtotlMa to tto ManMal OAtotp to Art 
■aan aHtap* to MiiauMto at a Ugh aiaidBfd aad is la aiM d ito l Hit w t ii *H aM 
«h*«aia to tafartar warto to art, a* w*«k to an toad to l a dalai la to* M** 
■awto aaUtoOas to tto NtOosal OaUrry to Art aataM U to to totolu blfb 
■caadAM to «aaUtr 0* ttoa* ta to* catortfaa barahr toM* hr to* Amat. Tb* 
hMimiap and tb* roatiM aad tpiridii* ibanto abta at as tmn **■*!* to 
(to aarltMlM laiMteOae tad cosOto to tto inauwa It tetankae* wMb tscb 
brdawa. ttoa*. aad nr daBaa a *a toap tnm (Mb la (to* toall Maantoa. 

It to ta u|*M Ttif~l— to to* craat to aid ntoacdia to wotto to art, 
M«abp <a**»d. (hat to* tolto to to* OalUd Sta(a* t* iMdto ttot M raapt*. 
doa to Cto Xaitoaal Oaiktr «t An fer tto tow* to ae M «d*a<« with it* tKM 
to Mtd }atot tiMlallaa aad tto a*«atoB*e <NM Ito d«er to tto oidtoCtoa to 
wcvfta to an. cto VaUto Mttoa wiU ptMto* **» tmm a* Bap b* mmmur 
tor Ito aptoap to tto XattaMl OaDcry to Art add Cto ■ Mt i ft MOr* •t pBMB 
aad aaato m twrntmrn tlwr**C. tarttottap ito priM rtit a ato mm to wMto to •*« 
aniMid Ip (to Beard, ao Oat tto Naiioaal OattoT to An tUB to at aU torn 
prapartp nr'T*-*—* aad (to wnto to art eaalalaad Cba n bi •btS to tobMiad 
Mptotitp tt tto pmaral pOhUr fiM to ctoifa 
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A}QrvAL RSt^RT nrrrnscwnAK nvrmmcQ*. iMr 


vin 


TW UHtM* tkiN •IWM> »• DM ou iDM p t n mtt «( <"Um t i M imy. 
M U ItMwa M «■•«»» traHMD. mn ** arnem at Iki VMM Mdm m at 
tt* tMlttaitab w4 ^ vMi • M|*rtqr la b* koMa m f«»Ml 

tnrt-n. ilMfl k» tmmm 4t tMM MMttk mtm of wtan ■! tba tMToc 

Ml «r tMT itetM !• lb# #Mtr«l U i^ii b« n «Ae«r «r i Mgl a jH 

or te IMOii faM Of AwvM. Aof vmobcj to too otoco to ftoorto oiii 
bf MM to to* MiMto*a to to* im. iatK *r y^ttocn* to to* tow * iwto m > 
or i toti olw W**»r»t>, torU to IIM tto i n nm to * r bi i t ii f i f o 
to * Mjwitr to to* NMitoto toMol Mtom. 

IX 

litltoJIliiOl 0* SOOTMfM or IJIItoilMH ^ 

Co) Dovtof too tottMoo to to* 4 om* 

At $aj ttmt tni tm* M* t* Clar boroofior* wlUi lb* roMM to to* IhU* 
l * i* w,tba toi4>oar>to*ilfM to^otoow Mf totli l M. ai mbto . 

to totobMototo 1 * ABj rtofoK wb*tiftr» m to* fMita boM* m# to«ai 
iftoablo to toMtoto. rbVb to*R uto to MMltoMt vlto lb# in*f*1 |«*- 
po*i Mi toopo to ilto trwl tatotooro *to to fbt t*to >b*l ito oloKi* 

(1) AItto to* itotiarka to to* Amm 

WMt toto IMI btooMo* to itoffib to** kr to* ba too vllb to* 

lotctotoib ud It to to* p wtow t b*r«to» ibal cbr inM bmbr cMIto to*U 
U obtotlittowi toftodj I* taftotoito* vttb fbt tsm >Mob<*ib ««4 om 
totfM to toio tort o to too pod tooalOH*^ o witlM ib# qmim b—to M O f l i 
tbi« toto to* 9*Mto to iiw «*i rb*^b maum mm to loto iotm 
fTH^Tti^i. «* BraOltliM Mf Mm* tiiriiaiMiiait a* lafnMM* to iliMOrffB 
m tta ikamin* fbmto mm bna* itot/tonutai to to* prtBtoT p ipooi to 
to# toMO tool too Itotl***) Ootlorr to AH *M too Mtooto toiMf, Mlotooo 
tot toMf*i o*0«HM to mtka to art tobD *t tot iMo* to *tip**i* tor too 
btotto *bf Mjtototot to to* paMie, or tomottoo* «» ruxtinitoi. •** mm tbootot 
to to ttolutotify fOtolboA tor to tolo toOroooro, m/ ootoo m* too fropor 
mrnhmiMtm to Ibb crwl my noHoo oocb MMtoot or to tnitto to to b* 
pMOavIr aaA piaHtfalj Atoll Hto* *ad oootooootoirD too mHIo# bartoo **!«• 
oto flfwtoiy tootoit ibM tf M *«i toao uto Imi m* to clab tot otof 
ttotf too lortotototo* of to* A. W. Itolto* tofotototool m4 CboHtoHo TioM W 
to* torn* to to* too* to troto itototop mh rnmi or ototovt*^ torot toon bo 
to toototoo toHOonilio to too trotoo** **d tororfoortoi to to* Mi>* mm 
tor to too iMo r to or otooo Mr l aMo Uf oooorto** t«fr to too lootlM 
tM tool! t* to too ooltooo ibot It tftor t j to i^titolir tb* Mtl*«*l 
OallofT to AH *Ai to* HI* mi mmm tbototo it to* ttooMt *M for to* 
tootoi to to* pobtK toi* i**i* M i to wm totoH bo tioato, aotoM. or 
■■aim M MpoHi Mr to Ms Imia orwlolM*. «f MilliM to OmU t* 
■pplM f* » i *0 ** •*oor* t to7 to fr itoio tor mm rMtlHwo or HMOoM 
tkm mi m rnmy loto vru to* tn«***» w)to to* *oprot*i to *i mm mm 
frnmm to to* otolt* ■umliMto to to* troloM *M tb* lootIMAo*. fMMot 
to oporrrol to M toooc toioofoottot to It* Pmti to ItoMM* to ototo dtoj tm 
mMmti ttoboHQT. totol b*v« to* ricbt pMoor. Mi •stotoitr. br Mto— 1 * 1*1 
toiaton^ I* totoo tor «*to oOmam^ ■■iiif*ai*> a aiaiwiol iwoto, or 
apcOraac tar**^ p a T l i to bronor , ct*t 00 tiHfitmt aodtiaika, or oiaCb 
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MM M imr um M KM wpiinKwe atnec. MU m mm «biM 

IIMII M M VICMIIM M tfet pMMm et mU MM wUiaM « «t m fUt«t« 
wt M O m rt m rvtKtlM t» (M nOOMl OkU«m M AH; tad prpttM fMtttV. 
tlMt ta B» vrwt aU tUv an rirwMMi Man ttM umi laiMM»» U 
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Folbwii^ thii fiMi iUp In Uw lu—uuuiiilwn of Sir. SltUoo^ gift ’ 
to tb* Nmmd, work «M liMtimi prompdf m th* ftfofurmtirtii of Oi* 

■to. Tf» ftrcKiUce nUetod for the hniUinc hfy Mr. Holkn wm JoIib 
R mU Pop*, th* trchitocc for muif ut gtUerlto, nramon*, and pub- 
Ue b«ildin0i hm met ■bread, fa to l odiag th* KatioMl ArehirM B«iM- 
ing, c»—titiirinn Hall, tb* Matofilo Tmpl*, kod oOm in WaaKuaf- 
too. AeeotdiQg U> Mr. PqM,tb*boUdiDg will follow tho (bwattradi* 
tiom of Amerion •cchttoctiw* ood will W arvMi; •e*W In pn*- 
iwitliio with tb* •axToandiag building*. OoMtriMtod of inatbl*, th* 
galbry wtU b* aUO fnt 1 «^. about UO ftot wid* at iu fT**t«t width, 
«ilh th* c«nir«l <k«* IM feat bi^ Mr. Pop* baa aMured that lb* 
bnlldiac i n oorporat* all tba bato f«*tun* of th* werldS art 
gnfbc^ and i* oartaia NipMa wiQ b* ta adraaoa of ta; coitaig 
gaUw7, aeublj in ralatloa to hating and in proriMoo to Imma the 
fatigw of riatoca. 

p-g—tba eelloetion tiaalf, wbi^ will ba iMtallad is th* bnild. 
kng upon ka romplctien and which will fona lha niaelona and aatob* 
liah U» Maadard of nxcolkoc* of tha NaHnaal <3aJUi7 of Aft, th* 
fcUowmg bri*f d—enptaon wna gtran bafor* th* IIowM Cofntoitt** 
an th* Library by Mr. Darid E. Flnl^: 

Mr. kM btaa Mktac ctaa aaOaedna tor ■*** tha* to raara l( M aeC 
laifl w raaat** to* iw h a ef ftoaaaM »i aao talm aMMkloc llkt a taoOM* 
aatMltoi to cM BMlaa But l ui t Muto ail ara toaetcaac ter Mr. Mataan 
tol VM te tor ■« •■if intedafi to A* anataaC ■**! »» . tot aiw tb* M 
taiBtoa «r lto«r mt aftaaiaato. to a caaoli. auarycaa ato ■*■ ito ooOao 1 
1 - —* mMar cT (to la iMa taoWir *•* Mar*** to«» ataa 

M-to iMiaTTl vlik tto MwapOaaai pity oC tba Mctvrs. 

!■ Mft It tm tepvrliBl •eN<«* ti ^Wt m i fmimhm 

TW ItillM mtmi li partlcoUflT «K 1 u tr mm td W p«Mtn pnr% m 

B#c«ktUi Fm TMn UOUml AwntmM\m M lli^i nd ^ 

nr* ind Mrlj mmrnm «• Ombm, A»dfm M 

9Wn H A OywfttlM Miiftf i tA4 GUld. pilaM li mf%f la 

n* WrtMia aiaiwT. mtm tPt titkitfoa Ml la ta* mr itarf* aC 
«**am iPt aal wn% M aMv i«l«o*ai gitm « MMaal i* Qa 

«bAMIm Chat vtU pm« T«rf tmteahii •• ataa«ala 

n* fiMna whait i* rai«*a * pM kf mm «(lo imiMt ptMn MMiac 

•tt M AMMArtatWii ha i«a *aa Carh^ aaA Chraai^ P*CnM , 

iMfimm 9Jt0m w •*r warM. MMiia. Q«aH Da^M* M faMa vua ^ 
faa atMuHWi* ftMa* iMi M D if Hat* OaBtiy i«4 chm Via Dpeka 
lafMM M *w*f0MUf «a* paftialt, p*laM m <Mm, W tb* 

MM. 

ta tha Dotca whm thwa an amfal nCateadM^ ctaa^ln of Moanadt 
M Fna* Ban iai Ihfta m Ml la nrrMi IMMm^ hid warM 

to t*M* a > UMm toliiiahb M a* fo*<K 

n* MMid pilatM* Mato thm ptctral** to V«lha*Mk aa* aC Fap* 
taiMM X IMi tba BtfiMUfi* a*taf froftoitty MaaCaaL tton an ato* 

Ma aad twa M Omn* «M» ito tVnna aM Fid *<11 palHln^ 
aaefe aum u Bmm Dtow. aad OtotoM Hm Bcittab ■tUcpI i* aM 





E 0 OKT or TMB SBCIOrrAftT YJ 

wpPMwIia V OilBifccuiiV IUam^. 

UWMH fiigw, ftfW. Mi OdMiMaw 

U «4iltM «• ttM* pftlaliiai» Mf IMte ate a ■iiwliw ^ par 

tnita br tapwtiac imlai pttoMi. aa QOtrt itmot Oeaitf« Va^ 
Mty. Mi ciWm. M» alaa. to it» MttMp. toa Ctoi%a WtoNI— al 

irffci1~aa parw«ito» fMtito>i< am in patoUm to amtototo M av aaatlaa 
wi< to tow AmrtoM patotofi. nia «ma aae data artto rba Idaa ttei naaa 
«*ato4 •» toaa toattml Oallavp in, M totoat Om% #ato «a vafa 
MiiaMi aai of ivocnl or Matte toOMM MoM 9ar« tot aMctMi of • 
fflltraal raatnk CaBarr. wiki toaOli ba andfito ikltoct tt^m Ito att 
caUevy aoi va«M to fc<iiai4> lOMtoall/ at tato(» to toi om tolktii<» i tow 
af toa ei tooM pottralto «bkb tow too cnataal attotole aafli trOt 

ito Ctoir ptoat to tto an aaBicT aai vfll lam a toitof mommo to too 
Bdllto aH of tto ligltiiito mumf MpriMtoit to tto aaOattkB. 

Am to >«Bt aaa atoar mttcr tM t mam. tot. IMao^ ttoa tot 
loaa atifimur toat tto iUton tooaM to tot patoctoa ttor. Itoa aa opcwr 
(aoltj «atoa to tor too Dwrfto fitodln af IHaitmaM wtopton i i i to t Baa 
ttot toi ton to tto vaklat to Facto oar imjv foara ato todaiai aaCfOaoiii^ 
warto to awto fvoai artto aa Paamni. VOTMtoto Ptoiaton 4a totttoBM 
Uaea toiKto B6atota» aai atom totovallr* oato aa oppartMUp cMi to to 
Nftoi aii to aiftoii ttow atoptom Ko ato toa«to Im forp imiwtato 
lavfo toaoow to iooaavtao aai a totrofy to OWwoal ia Balafoa* all of 
«tM wtol toi Otor fito ko tto tot faUarj* rUtot wtOi to lotmtoa or wmr 

lliio nport ooraro ofdj tto jroar ooHtBif Juno 1BI7, tot to aO' 
tkilwU ■liKkllj th* nral flmi r<«r, I nuMt rwofd bm with pro* 
found iTcret Um dfth of Mr. llaU« oo Auffut Mt IMT, mmI of 
Mr. Pop* on Augpiit d7,1M7. It b Uulead ti^ic that tIkM two moi 
eould net h*T« Hto 4 to mo Uw eompUtion of thb tplaiid probet— 
• rtnatk «rhkh wUl b* RfioMod by mnj of Um nillioM cf Amri- 
Oftti* who io fotut* 7 «*so will ««lor iho Kotioeo) QoUerj of Art to 
banofit fraui Mr. Molkni^ potrbik ftf^ t*> Notkm. 

■ wwtsot urrmaiMRijt anriw tw un 

On Much U, iStT, t rueluUoB «w biurodaood in d» Hotna 
of BcfircitntotivM 17 Mr. Kolbr of XUinob to utoMbh t Snltti- 
•oniaa OoJbrjr of Art ff>r th* profMf booM&f Ud dupltf of Om 
wtdiin**! eolboikioi of lino uu. ThoM colIcctxnM Iuit* bm la Um 
cuaCod; of Um floilhontiUa IiattUtUvn for Muiy Tcuot tad tioo* 
mo luivo boao adniiiibuiod bgr Um Inotitoiioo m * newnmont bu* 
Nan cOdkllj dnaifinrnf Um XtUotul GiUvy of Ait. Lacking a 
building for Uwir pubUe uluMlioa, Um« tUwUo art cJloc U o tM 
haru boaa abown iu tho K*tunl Hbtocy Bolldiag of th* Uotlod 
jjutv N’otionU Mumum. With Um erMUoci in ItST of Um imv Na- 
Oulbrjr of Alt ao a naoH of tba mnufiotnt gift of Aadnrw W. 
MelkA, Um SnuUMooiaa pilonr wm tuMaao d th* KkUoimI 

CdUrtion of Pin* Alta. It b for tba proper houMOg of thb eoUao* 


IJJ . AIQfOAL OrOItt MflTBSOOrtAK OCBTflVtWWft tl*l 

tion, i«* 4 t *piiro*i»«lolT tlOfiOOSm. ihM tb* pnant >olM 

rMohrtktt praridM. . . 

TIm iwotatloo Ml Mii^ I t»«t of lond oa thi V*ll hitwoi* 
Twilftb lod PuortiMh StrMt ind OM«tU«llon Amwi and North 
Mill DttT*; cnaua a Sniith»oiaft GalUirj of Art Oomw-^ *» 
pnlimuukrr i mi mi Ugttkm iwl obtain daaigM for Um bnldiii«{ 
Mtho^ (W appropriation of IdjWO/OOO for tha buiUinff; anthor. 
imm Annual 4 |>(»«pnttk« for cIm mminUoiftiKO of tho (lUicyi tai 
■UM tbi polii7 of tbo caUarj al foUo«i: 


Me T. U oua ba Ibt pcUCT mD^ to il Ha la • nartV WaalarO M 
tk* Mwpnaca or an M la Ma — Wa a tirt ia OaUaaj K 

ta ruiM M »«MIC oMamaw rr«a Ma •» ttat ta WaMafMa aad alkw »arta 
«( *• Vtma IHalaa a aOMIt aporaMOao of an Mb K fM a^ 

tMawr ttea; aa« fartM. aa (nada ata arailaUa to MMorao* Aa do 
«r an bo a* pB***a«a at vonfer wa MO to i << aa tnuw air *» «Mr 
•«< oaaha aad to l art to Ma frl*oto daaattaa cd foaOi ibnadbr. 

Md. & Tba tliilrtialin OaliarT at Art thaU bt aodar tta tAaialaiiHra at 
toa ‘ r ~ •wrataiT a« tba —ItbwMa latoSoltoa. 

TV* lipJiif^ did not poM tbi &nt I Mi Ml of tha Savcady-ifth 
Ctagna. b«t U to hdpad that tororebto acUoo may bb tafcia at tha 


non iMMii. 

Par laanj jmn tba Sauttotociaa loaUtution hai tirfad tha 
Knirttoa of a aeitabto bailding for tba hoonof and puhlie r a hi ba^ 
of tha art coIbcUooa bakniing to tbi KalJ«. Thtoa aoPa rti ood 
oaataia Baoj ag a hi of art of Ugih ^nalit/, mainljr f^tu fr«fa prirata 
ffitim, and tbaia to no doobt that Banjr mort WOh |pfts vooM bo 
propar axhikniiao ipaca aTAttabie. Aa suacb of tha ool* 
tociHa ai r~—bad boat a^btUd to tba pnblie in tba balla of 
tba XalieMl IfMaom, toll tba araikhla ^loea tbora waa not apa^* 
celljr dMiatod fw tba di^ita; of art wotba, aad in fptta of 
oraravndad, tbi ipoea to wtiralj Inadaquata, ao that sianr tbiafi 
wbkb dbavld U «i aabihidWft an foread into rtorafa. It to tba 
orfMit hefia of tha Inatltuckn that tha propoaad Smlthaonian QaUerj 
of Alt maj hfama a raalit; in tba oaar futnra. 

It win in no Mua be a dapticattoo of (bo aawlp noairad National 
Galkry. for tha Nabonal Oallety to natrtctod to claaM painting 
aad Knlptnre, kariibt tba Mda of Katiooal ocl to ctton i In aostcn* 
parar; art of all ktnda, portraita, jawi h ) glaaa, Upaatr7, and other 
binda of art vnpcoridad for. Thera to alraadp a toiga Mtiooal 
of meb Abjacta, and ararjr naaon to axpaci grau Utcreaaa 
if a aaitabla galkrjr wart arailalla. 


BfincaoKiae a«aan i^saav 

Tb* teltbaeniaab nawwat aetirHjr. ita waaUy radio broadout- ta 
ff )0|on iiin|i with lha Unkod Siaiaa Ofka of EdacaUoo and tha 
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KmIoimI BntftdcMtlni' 0o~, has naw opanlad for • MI ymr. Hio 
MriMf knovB u *IW Woiid i« Toart*, wm fautiited bf tb* Ofitee 
of Edaeotioo u port of tho radio projort of tho Woria Pr ofroi 
AdnuaiMnUon. lu purpM* ^ briim (o tbi poopio of U» Unkod 
8ut4s BKN* of Um vMlth of knovMgo ond riullj inunitiac ta« 
fortnatiM on tha oarth and ha otailabla in tha labeta- 

torka aad oaklUt haUa of Um SmkhHNikan liMUoatlon. It wm 
fartltar iataoded ao a pioamruy azpomocnt i» ada r ot i oaai rwbo 
10 da t a m ina tlia nacot aSaecioa tnaua el faaaaiiliin U> a KaCkn-inde 
audiance aottd tnfonnaclon tn a foe* that woold hold Um> taManar^ 
intaraM. Befoca liking the tklaa of tl» broadcaala and tailing na*o- 
tliiag of tha tnfiiTMa of cka aariaa, H May ba of Intacnat to dencribo 
brioltj tba mriaa Itaalf. 

TW cliaractar of lha arian and Uw anbjocta to ba oovatad «aro 
arorkad ona in eoUabontkn b ot w w n tha n^o aaparta of tha OAoa 
of Rdwatian and tha Smithaiiiuti'a aditorial IW b«ie n- 

qniitBanl waa that each aab^ mmi ba praataaad in draaiadaHl 
form. Bodk) leotnm and diil n gow bava apparoaAlj (allad lo hold 
Um UkanorV intaraat, but dramatk incfalanta noil writtan and pro* 
duoad appeal to linlanm of all aga gnnpa. Ha nbiaoU to bo 
drmmaUaad ooratad all phnaaa of tha Znadtuitke'a actlTltiaa aeaaooa 
ia all ita braaebaa, art, iotaetlon, and bikoiy. About half of tha 
pear'a breedeaka wan oo SmUhaocian tnaaarch actirtitiaa» tha othar 
half beiiig bnaod on tha axhibiU la the Kathmal hfsuaun and (ha art 
galiorioa OTMiar tha InabUllion^i duaotMn. 'Hm varioua uibiaeta waan 
oaiefnlly planned to eome around in fairly ragalar ratatioci, to that 
thoaa liauaMTs with daddad pnfaraooaa for ona or anotbar faatate 
eonld ocunt on haariag thtir faoorita aeb^Mta if tb^ lutatod 
ragnlarip. 

Hw aritlact oooa nlected for a particoUr broadraat, tho Oflka of 
EdeeationV oapait aeript writan ueifoiiad with tha Sankhaoiuan 
•otboritp in that Md. Aftw pfatimiaarp raaaareh, thap than pro- 
parad tlM fcrlpC, wbi^ vaa cvofollp chndnd hj tha Saulhaonian. 
The vript than want lo Ka« Toefc, whan k wm prodoood by tho 
Natieetal Broedoaatiag Co. in tbair Kadio Oty atsdiMe bp a nlakad 
eaiL 

Baginaing oo JiBw T, 19 M, Um aarka ootarod op to Jmat M, 1 M 7 , 


tha foUowtng aobjaecat 

T0> AiiHfciiuiiM. aed Pliuiii K»Wyt»..—-- 9m» 7 

Sclaatiad ..fan 14 

IWlaB,..........__ *1 

TO# Ammtma ta-tka. Jue* *• 

Caaawa af LadUi ol tin miaa Baaaa- Mr • 

Tpb^Nrtadoa...I* 

..Mr to 
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F>c<n thft b«ffinniac th« bcoadoMU wen —pplineatad by bml 
illMtnud uticlM an til* nbjocti ooforad, «t Bnt iMiMd is oiiitMO- 
snj>b*«l fom* *od Iran Jnnunry on, printed m 4 sronll awthly 
migtiw. CofHM ««» innikd bj the Ofle* at GduontW l» tlMn 
whn wreto in to nqiuat tbosi, end the demond for th* BMcniiM 
■howed • MmiIj inernn, u CdUowb: 


IStY: 

Jaaaftrr_ 

IUt«4- 


IdMA 

lIXOOO 

IBlWO 



u)o«eo 

lAW 


Tbo mac— ol Om mtitt it it>dic*l»1 by tW nlbtaiojtie oppeonl 
of the IMoiwn m voioed In (be loon tbon IdOvOOO Mim n^nd. 
Tliw nlnwnt uneoiinoai ippror*! ia belMred to he tuuqoe emooff 
wiminleet end U ray j^ntlfyinK to betb the Inidtntida 

end the OAee of Edtieotion in Inetifylnc their efoite tovord better 
edocetkcol ndio. 

I with eienin to upnee ben the eppn eie tion «f the Xiwtiteitkin to 
the Oikm of Bdneotko end to the KeiiomtJ BroodouUaf Oo. for 
Biekinf ereihible thie tuMrpMnd naont of oonying ovl the Sinith* 
emluli fbnciMNi, "the diffoiioti of kaowMc* emong ■esu'* 


vei.Tn urnaosB mnoat niTBjm aoHouenar 

The Wither ReiMxwe Bomb TVftTtUag SeboUnhip of the Snitb- 
eooien Inetitutioa wee e<r«r(led in Jqm 19U to Dr. Ktekenl E. 
DhokweMer for Wndiee of the Suphjfmiilw of the W«et lodiee. 
In 10Ob-M Dr. Dleokveiikr eolVctrd specimme on the teiende of 
jemuen, Hi^mkiolo, PiMwle Rtco, 8t. TWmee, Osedieioiipe, Trinided, 
Tobngo. Qreonik. Cenkoou^ Sc. Vutcent, Bertindoe, St. LucU, end 
Doainics, ne pmkiiuly tvpoctod. 

DurSag the neowd y«*r, to Jane 1147, ooUmAmto wen wade en (he 
ieiende of Montaimt, Antigiut, Sc Kitts, end Sc Oeix, end ntnm 
rUu wen made to Pnerto Rico end Jemicn. It wm (entid to be 
iaepncckeUe to nritBt niepentoU in epeU of the unporteneo of thti 
ielend ia the wries. 

The eolleetkitit obtained from the 21 t non tht * 6eld work isdoda 
more then UfiOO suphylinidt end l(lii^)0O other O oleopten. A eoti' 
eidenbie poH of thie number were (ekm by the nee of t^pmenc for 
ntoM wbkb wee need on 8c Ooii end Jemnkn. (On the 

letter ielend Dr. Bleckwrldcr wotted in conjundioa with Dr. B. A. 
Chn^ lor d weekl. Tht c ollet t ione wm nunU jouaUy.) 

After fttiUhitif the MlUetitig Dr. BleekweMcr letoimd to Weih> 
Ington, where he pnpered the eUfahytinid eoUeetkew end torted the 
to geaen end epeeiee. A mt conCuniag eeeh fnnd 

WM then pnfwredl to be Uleeo to D^end, when it will be tonpnnd 
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with ihi tTpai of Wa« Inibui wd tnpifld Anoriout SuphjiiaodM 
io Um o^Uietion* of the Bnt<*h IfoMtim ond Dr. UolMlKt OuMroA. 

IV —of tV «w»nl for o third jMr Rwdt poaBhlo tha 
I ztMiotha of Ibid wocfc k IfWi Dr. BlockwoMor piano 
to rikt Cabo far • WNk ia tLo fall of IWT to ohadT- tho oolbot^ 
of Suphfliiuda* of Absandor Biarif. TV romaiadar of tha toot 
win bo 0 T»fwpt*>t with tha pnponlkB of a iwrbkA of the MO to 000 
^•eko catbrtod or known frooi the itlaada 

■am amim Mcnai 

Ho axth Arthur bctaro, Dnoonriaa from Solar Eclipot Expedi* 
tboo^by SommI Alfred Mitchell, director of the Leander McCormick 
Okmewirnry, Uairmty of Virftnia, wae firm is the aoditornn of 
the Natioul Mumiud oo Um ovcoiAf of Fehmarjr 9, 1M7. Dr. 
MitadwQ, a kadnf aatboritj cei ecl i peeo, hoo pewmaUy oboctred 
■oarly aU th* total aolar atlipeaa of tha pnoent emtwry. In kts bo- 
tare U toodbed opon the fniquen^ of odipoeo and their prodktion, 
facte baaed from a body of the fotp e w e oorata which aoenrapanbo 
a total adipoa, the oat of erlljiewi ia the TwriScatka of tho rolatlvily 
Ibaocy, end many other intarmtiaf aepfcta of thb erandml of BMwral 
phoncimeni an «hpM of the inn. Tho keture wtQ bo pobtiahed in 
fuD with iButnliott* in tha lOtT Snuthomiaa Kepori. 

aartoaaTwne ann rttu> wnn 

Pbid aapaditioo* pby an toepottant part in many of tho Imnbn- 
ttoo^ rtaMrehae in bMlngy, fw i bgy, aathropole^, and aiirafthyeKa. 
Dwiaf tba lab cahndar year It axpaditiont wero in tho ftdd; tho 
refiou ebitod iodudod, bondm Ui Him b the United Statm, OrMH- 
land, AW, Canada, the BahanMa, Baodona, OnMemak, 

Gormany, HoUand, utd Siam. 

Seentary C. G. Abbot oontiemed at Wadiinftoo hie work en por- 
fectlnf an eaftao to eonveoi the rayi into power. Dr. R. 8. 
BaVer bndiad the fmlofy of «m«l elamb Bnopam ane« end 
oeadoeted rmearchei on f^l eohiaedanao and eorab in Eonpaan 
nniiiieie B. P, Mcndenaa eelbeCad epedoCo and cthar jg 

• rwHhum t n Alaifa. Dr. 0. Arthar Coopm etadiad and colbctod 
ftmilo from tha Dcrootai) bedo of tha midwmuni Unitad Statm. 
Dr. c. lawie Gub eoadwnod a mecemfnl march far fbeeil in»Tnm.u 
in New Meneo and AriioM. Dr. Abxaader VTmmon bodied and 
calbmal the birds of the OaateoMkDhifbbnda. Wateoo M. Paarwo 
^ Cwbtoa Latifobtch colb ct od benb tad mammalo in an aioa in 
Web VirBttia hjlhmte mreproecatod in the Xbkmal Murnira^ 
coibeooim H. O. Dntfnaa made a aoeloipeBl oarmy of the Itub- 
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knovB AMUmiiMMC diitneto of North Smib, Uuouch tte 

prorincw of Nfttt utd CliknfrmL C»(L Rci«tt A. ButWth IW6 
UfwiluMl «xp«<litkn ooUottod for Iho Imckotion of th« 

auruM (Jut unI kiiknAl li/o in Om nu nlong Cho «ui nod DorthrsiC. 
«D*« of (imobad. AmU& H. Clnrii «o«Un«Md hb uhuiidm in> 
vMiobtnoftbobuucrilrfaannof Virslnia. E P. Kiliip oolIoeCod 
Mho* of tfo ci mu o of th« flort of Um Flonk K«j», hiUmto pooctr 
ropnoHiUd in U» NutociaJ Ibiiiuiam. 

Dr. Airs IlnjUifk* cooU n otd hit nrchookiftVoI hirMt^fioni la 
AImIu in oo nn ectioB with hit ttud; of tha origai and onrily aipa. 
tlOM of (ho AjMriou Indiu. Uanr; D. Jr^ 

•rciwolofwi] rnTMticaCtan in tho viemitj of Boring Ala^ 
to coonttnnu Ibo ranha of hit pcor to na work at Su Lawraac* i«i«M 
and at Banow. Barbut W. Krbgrr m 4« an arobaotogicat racon- 
n a a aa n oa of tha Bahama lalandi and azoavalaJ pfahiatcne riOaga 
aitaa on Uto of iha larfor Uanda. Dr. Frank H. H. Babaata, Jr., 
oonttnaad hia mTaatigatkcM of tha Foboan coc^iox, anainly at tha 
Lin d ana wiar aita in northarn Ookndo. Or. WUlian Duncan $tro«^ 
)ad an arebaolugleal axpodition to notthwaatam Hondttna, ottavat- 
bg aitaa oo the Dhia Rivar and at Lake Tojoa whkh gaaa a aunu- 
graphU aactMO from tha haatorta eocnpataon at Naoov throtg^ tha 
rahooa pofTohroma boriaooa on Ulan lad at Laka T^oa, and 
down to tha Plajra da kia Mncrtoa oalRira which praoadod tha llaja 
cultura. J. K. ^ Haaitt oMiiiauad hia atsdkn of tha lingua of the 
Iroqitow in Naw York State ud Ontario, Dr. Jnliu U. 

Steward made an athoolo^cai laoocnaiaaanta of the daaart Sboaboni 
of aowUwvn Idaho, northam Utah, and a part of nutara Nanda. 

nnajcaiMNa 

Tha *diffiiHon of koowledga**, ona of tlw Inatitutionh primary 
f ntic tioBa, b aeeamplbhad ehMjr throogh lb aiTara] aahta of pob- 
boatioim An b to be axiwotcd froan the nator* of tha Inatitatiooh 
acMBtiSc work, tha 1 ar|^ majority of Ha pn M tc at iona ara tachnkal la 
aharaolar, poaeanling tha raaulta of raiaarfhia in aatrophyawa, ndia- 
tiCA« CMiogy, biology, and anthropokgy. Iha Sanilknoniaa ansual 
report, howarar, b iataadad primarily for tha layman, for in it ara 
praaasted aaoh year a aariaa of undarataiMUhb artidaa wriltan by 
raoognbid andi^tMa, which togathao oonatHob a anmy af ad' 
ranoaa and iDtaraMing devclopiDantJ in nearly all brandbaa of Kiaficn. 
Tba wider difaaioa of knowledge b aocoiapliihad by a tybam of 
Mwa rabaaw fombbad to mot* than >00 naw^wpan and pram aair- 
ioaa dna cr ibing in popalar fora the loaiituUoDh naBarchaa, cxpaifi' 
tipoa, and poblkattona; and roeandy by a woakly radio program 
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diuiaUlinc tk« ««ck Ukd -Wklw of tho In^iWle* pot «• »1* *ir 
(Wowli til* coofotutw* of tiM Oie« of Kdocotiofu Um Worta P;^- 
tmt tlM NolioeoJ Broo<Je«<ing Co, tad tfc* ImeHu- 

iimH •ditoriAl ctfto- . 

Of tkt 99 »pl» toJ ptwphWtt imbHihod d«in« Ui* ]^;4« 
««« Mttd by the SmUJateitn proptr, S by Ibe N^ontl MuMum, 
*»d # by U» Duittn of Amtricon Edittoteiy. DtUilt of Ibttt »m1- 
cm wibltMSioto **• fp’^ * rtpett of *k» tdilor, tpptndix 1& 
TV# mmbw of oopw of poUkatioM diMrtboMd wit l4Mi7* 


UWiJCT 

Tbt teitbionkii bbncy oonprim 10 Mior tod W laiaar tsiiU, 
wklcb tofothcr nnttio * total of STOjKIB voltnaM^ psmpUtU, and 
cUrta. Tla Mv irnr"— for tho yttr soratend U.4W, mo* of 
Uwo ff If in azdiuf* for tho pabUottMoa of tba Imtkvtwn and 
its bnodM Tht librtiy notirtd oway gifta thirriig Uia yaar, oot- 
tMonf wiMi wa» tba botaniotl library of tba lata Dr. Prad* 
trick V. CcrriDa. numbarinc «<M0 itama. pcaavitod by Mn. Oorilla. 
Tba rooUM work of tba staff inolodad catafegiaK «,TM poUKataoea, 
pnparif and filing M^MT earda, anteriag 91.219 pcriodMala. and 
10 ^ laana, of wkick 196 «««to librariai outnda tba Smitb* 
lyaUin. lo addition to oonadirabU work on tho union <ata> 
mo4 tint waa ofMit on tba praparation of pattodkala for bind- 
ng, ud a total of MB volvnca wara bound. Tbia mwaumUy larga 
oioimt of btodlag waa mada powiMa by the daAtktaey appropriatioo 
of $12^ appn^ toward the ckaa of 129& 1W» atill nwain 
UwuMa^ of votaDoa ia urfant naad of binding to pmtnt baa of 
paru. many of wbicb would ba very dlllboll Co npla^ 

BaapacCinUy aubantnod. 


CL O. Ainor, ffacrafary. 
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Ra: I kftT« Uw twfkor to mbBtii Uw following; report oa iW ««• 
diUoo tod optnikui of Iht Unkad SutM Nttiesitl Mumn for tho 
flactl jMT tndtd Jam a\ 1997: 

Fandi provSdod ler tho tmtnn— na of Um XtUaotl Huwm fer 
tht J9U toUJtd 970;97(X TKlt WM 4 DM iDet««» of ovw 
the prorkmi jotr, but ooa tSSyOOO wu axpondad lut jatr for tha 
pwtbMo of urpttM Wimk J9« lor U» tccoBMlkal o olle M lMit. 

tha aetoa] uaenMa «w (29^S8 for poryBO— of ■oiatofianwi and 
opmUon. printing end buKling. tnd pwirwilitc of colbetiecit. 


Additiona to the Mimara oolleotiont durisg the jK*r, ceiiec 
■mUj’m gift* frost indiritltaalf or from tpoditio— apenaorod hp 
th* SmUheonkn Imtitation, «o«priMd the nMtl wide vtriatp of 
nttarit] in tU depoitoMata. A toUl of MljMl ■pedanae wwe c»> 
€«ir*d in LMO Mptitu irriainii tad diMriboMd ta loUovi: An¬ 
thropology', 1,T90( faiology^, S98,t90; gaoiogjr, dS,TS7; trto and indoo' 
Uiaa. SvUU; tnd luator;. 1JI74. Tbas euuaium m all liMed lai 
deUil in the full report oq the Muaeuat, priatcd h a mperata pen- 
phlM, hut the ntoro tinpertout tM ruuMenaed m fbOowa: 

A»iAro p »tc f f .—Importertt archoologktl wiacirul indudad two 
auattmtlta t— a, raplica of a Miac«ad raaa Iron Uaxacton tod 
tn erigiatl Htyt ran iniD taka PctAo. Ahuka wte ropronatoi bp 
SS bene and atecte trtiftflia fron Iha Bet Iiltndi, AleutiacB, aad ^ 
aa iTovy barpocn aocket fron St, lAwrcnoa Island Ittkmpng to tho 
Old Btring Set raltm. Freni Sooth Africt eaaia 99 NoelltkW Mono 
eriitoeie tnd potehuda. Other tthithle ip*(teeM etme fnatt the 
Ihall Creek archeologictl site in Georgia; the DbcJc Mounltint, Aiit.; 
tnd the Btppthaui^ Rirer, Vt. 

Of ^>Miel IntereM taaeng the ethnelofietl miteml reeeseed wcca 
moeatl apeeiawne primiitad bp Urt Cbtrlea D. Wtloott fepteamtlBg 
U» Kiowa Indiana of OUthn^ the NtTahoa, the JiTUoa of Soith 
Aaoeriot, tod from Htwtii. Other aeearHoaa inelude lladagMetn 
woven ftbriei ud baMgetrp tad Kmlualr eoppar tad aihar ^|acia 
ooUectod satrl; » jmn ago bp the Ute Dr, W. L. Abbea; toaht(a> 
idoir, eoinbt, Sgurinea, and other abjeMa from DthooMp, Cteurocne^ 

U 
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N««i4, Wgi« CWfo, PUtag«- E-t Africa «d axrth.™ 
i«*«lry fw* Tib*t 5 » ooIlBetlOB of tclutolocu*! mat»n»i 

iho Iad»M» Alfookiw-. Noorfy 100 *p6dinM« *«• m th. 

of omSi »T in ino««l In^niniBili. wid « in P«lod ■*« 

"IwSo^ixciB-ni odded U. «W phjflonl eolkrtion 

««» .wUy !«• AImK - • 

tnd fr««i noffidi, H ft mwlt of 8iatthfto«iM* C. W. A. |ira>u<ft. 
Anothtr lotof ikftkcft) »*uri*l ««n. f»«o thit* «•«*«- « Huy. 
Uad and tlw Dstria of Colwabtt. 

WfiOO bWofienI nnr iwift* • 

Um Moruiw and the l«Ul now 8 » w>d < tAfiOOf>». Of U>oftft 
dvriac tbft pa«t yo« foBowi^ an oart^anding! An aniwftUy 

Ur» n—b«r of mammftk fro« Panftina, We#t Virginia, SUin, J*p*^ 

FeniKna« and lha PkU1W>ine t d an ik. ftod l>r. Ir» K. Oabrt#^^ 
pnmfta coUaclka, nimMnit «8 *p»am0a^ which wftfft tfMftf^md 
fmn ilw Bkdofiea] Sumy; mofft Uiaa UOO ikim and Munu of 
binib from Siam. *•) fro* O ufttw m la , aiMl ipJO fix«a Wab V^ma; 
triNi ud pmtjrpw ol mMj »•« form* of reptikt 4ftd oApUbianft, 
t^Korth and South ABWiefta; 00 Urjift ifth* from Ixw Oftlifw- 
tua, vm 1.700 fiaha oiOectftd on Um SnuUiftoaian Botblins m|m<U- 

Uoo*(r?if 800SiainaoiAea,aaaHy*^ad>aidapoatad inthaMa 

fomn by dm of Waahingfon, and «w«e MOO lUwa fro* 

UaryUnd. Vlrfinia, and nbeaUftaaow localitbft; 60p00 uwarta ttftiift- 
iMtftd fnm tha Bumn of Entomolocy mid PWa« Qnarancina, 90fi00 
man cuBtf^ n dw Wim tadiM by Dm. E. A. Chapin and R. K. 
BUckwahW. and tha J. r. 0. Chrin eoUtetlon of 10,000 LafihkrpCor*, 
ftoffl tha Pftdflc NorthvMt; onr 10,000 onriM inrortaUataa 
(hWiy from rwlouft «paditK« oMparaling with thft Sn i t hm iftn} 
lOB^CDO maQaiki from many •ourcM, inoloding 10,000 from Siberia, 
fnm tha Waltar Bathbon* Baron Tnrolinc 8ehi>Ur«hip, and llf»0 
throng tha PmaoM L«a Ctiamhariaia f«nd; and naon 
tK^n iifm plajBia, about ft fourth of whkh mn traaftlenud from 
tha ViBtBd StatM Bonaa of PUiA IwfMUy. 

fffttffify, — i»o«»w from wronl SnudMouiaa funda fcrauf^t vain* 
•hk mlaamlogkeal apBciMana Uw Boftblinc fund, eryutal 

and miiwrul cxunplro fi«a many localitiM^ thrau^ th* CaD- 
Md fund, mioarala frean the roppar miiia at Tpanab, SoothwuA 
gl^ ttyiUla of varioua kinds thftt attaba up an unusually 
ooUfu) askildt; andthrouch tha FraruM Laa CharahcilaiB fund, four 
run on ftonaa. thou wan aho many dociatad fpedmms of ran 
eryutak, ana, aad othar aaiaands that notably anhaiwa tlw Mnnruaab 
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AdcUiioM to (k» imcaoriu eoU«ctior «pm» obu i md Urfiljr throa^ 
(1 m Hail>Iinf food. IW loul Munbtr of diftiod l oonor i tio i*U« 
In thft Uawtia «M infoowd from 90C to OS dnruif Um 
j«*r. Tha MW iMMiftl «uw frca Onk, Aifilta. Co nodi, ind iho 
U»it#d a»aim. Ontatandini; oddUtm (O tlto r«ek colUctiow ww« 
fran Eodor Xdond, Mcstoo, tho Arfa w w, WjoounK, oad 

Ootondo. 

lo Um fald of drotUTAplik polmntoktKX mo of Um }r«or^ oeoto- 
gjqoo wtf* ob<^ood bjr owmbwo «4 Um abUf: M 4 OOO Dooouob inTotO' 
bco(M celbctod b 7 Dv. 0. A. Cooper ond P. B. CSood n Uw Eiaum 
SulM ond SOjOOO Twtiory ond Cnconoiii toTcrtebnico oUoined b; 
Dr. R. fl BomIw in Euiopo Kicbongr* orruifod with other m> 
tooiM ond with indiviidnoli brcwfht in moajr othor ifwettnMO fNtt 
Afrin, Audrolin, Awdrii, Boho^ BoaIuk}, Prone*, Howaiion Iik 
U ndo. Itolj, Md th* Uniud Sutoo, npnnalioi: rorioM lookfic 
period ond fonnotiaaa oad aoonj oloflw* of fodU oaitMlt ond ploMo. 

Abe«C ttS foMil TtrtobrotM won oddod to tho polmiolcifkol MtM. 
TbOM tncludod #00 PolnouM ond FUoorw ito&iDOlo enUMtod bj Dr. 
C. 1* Oonn ood port; In Now Mexico owd Anaons b*o 0 aMrant- 
ebto of tho fUnt tloch Hfiadsm kmimi fnn th* lUoeho Lo 

Bm dqMMiti in Colifdmio. % MOODtod dnlMoo of Uw utilMoprid 
Mtryctim troto tho Mxomw of Mo ei teM , on uteUlMd; prtw n od ox- 
tu(t B«k-ox ewn/row) ft«at Ow PUatesuw of lodi* 

MU, 0 Aiori; ecnpleta fndl tortk (Afptferatoi rwporrtn) from Uio 
PniJupoo fornutioa of AlbtrU, uid (wo «CS> of dentChio *od«r*Mf, 
en •sttacA oetrtch, freea Cliiao. 

AfU mi iodw«>f*t.>-Tlw otMon^og i wMi l f in ia wroBonlkB wM 
tlw rmdoU of (ho ftrotcophore holkwo Smftarw II, In which Copto. 
A. S. SuroM ukI 0. A. AodMWM in IMS MMhliihwd Uw prawt 
oMttkd* Toeord of IMK feet tor o Mumd bolknn, pr«R«tod b; tho 
Nttiocul Googr^ihMi Socaot;. TU ooUretKO of ocoW «mU» of nir- 
croft woo inawwod b; of oomwroul oirMtl pIoMt (m*do for 
tho 0«Jt lukM KxpolibAn), 4 of cormit Nor; tjrpoi, S of World 
Wir tiorswn plwuo, tod tmrol olfcrni indodinic Uw 9tin*on Do' 
InMtcc *"** I/ithhoeif Vogt na*d bj 0«er|M Bnbert Wtlkint in hit 
l«7 mm! IMS Arctie Mtt. Wilt; Pom prowKod iMtroxnmU 

(hot worn iMMd on tht YThwdt ifM. TVf* wmo the o mMoo t d tori- 
CM obitett OTOft-wed vith (ht Uftoric fti^to or ainwoft of Otlbroith 
r. Bodgoci Btj. RumJI r. Maitgkon John Mo^t 

(1910), end AlhtftO Suitot-DemooL 
An intorttfing icr—Inn In woinrcmft it • coWtetioo rthting to 
tho Hft ood work of John W. OriBUu, ntrol tnehitocA wnlrr, tnd 
editor, whoM ihlp4 ih* ifoWtow, IMS, tnd iht 5*« Witoh, 1M#» wtr* 
Aellittofth*#MK« Amtritonolipfiort. A namkw 0 /hnlf-modoU, 
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mujr M » nmlt of tho HMoric Aiowicui Mccthoot Mmrina Sum; 
work «!«> won odiWd. For iko trouii^rtMMD grouf <mm ibo finl 
FnaUia ootcoDohik (wk t) lo Iwv* Uw fM*at 7 im 1908, Uw oldeok 
f«iKimf —"ivi* ef eor; o fif pfaMdm of tbo«( IMO; tad t flo* 
ofiortUnt actio modal of tha Btltimora A Okio Rtilrotd^ Ho;tl 
Bloo train. Utnj ot>)«ote of hiitianctl radio oqutpanraiL, pbooo- 
popht, tjr p ow ri ttfi, ealMlttiaf tti««ihiru», ebxki, toolt and olwtrira] 
dfft^ ec^iuMd to oofDO in, ta wall aa ortr 8^000 apoeimona pertnin* 
Ug to tratiliB, orK*ole dMmiotrj, owed to^nol«mr, ktatoi; of Ofrwtl* 
tat, and nadiriaa^ and about iOD pbolograpba, priota, drawiiifi, m- 
grartma, bocfa, took, and othar matarial rahting to tba fimpbia 
a<u 

Butorf. —Mcori; 8/900 ek}«(ia of birtorie and antMjoanan intorcat 
and valoB w«at neaiTod, man; of than ptitaiDiag to tht Inna and 
pubiw ctnera of aouMnt Amorioam and other hkalorle charteton. 
•nek M Lafajrotl*, BrciiuBui Pranlclit, Kapokon 1, and IVaetdent 
Uenjamaa Harriaeti. The ntmtamatk ooUaetiot wta inowaad b; 
8S1 oakn, including an imiiortant aviaa of Unitad Scatat ODOMBamort- 
tira half doUan; tod the j^iUaUlk ccUactkai bjr lAd4 eUmpa, moat 
of which w«n i p i riin i iM of rurrrae foralgn poaUga etampa tzMM- 
forrad from tha Poat OfBco DcptmnceL 

namariDNa axd rmn woaa 

Beiaattifte axplarationa of tbo ptai* wara Bnanowl mMnl; b; 
crtida from (ha iaraatad fnoda of tha Snoithaonkn IitaUlation or b; 
tha aa ai aUiw a of frieode of tha Mtnauna 

dalA rap akpy^llanfy B. OoQina, Jr., aaaitfant curator of athnol- 
og;, in October 18M tan&inatod hia archaologMal InrraUjpunia oo 
Sc. LowraiKo laland, Ukaba, eondiwlad tindar tha joinc aupiow of 
tha National QaofTai^io Sociat; and tha Suuthtenian ImtitnCion. 
rrarimii work ot SL Lawraitea liUad and ti Point Banow hod 
lomM tha taid a o c a of an aMient but hlgfaJ; davaOoiwi 
oahura, with mtacmadiato aUgra botwoan U and tha aodara bhiow. 
Chta objacCifa of the axpeditiot wm to ararch tor pra^bUne ra- 
Riaini 1 b Uw rksiik; of Baring Strati, wbata man maj flnt hara 
antarad Uw American Cootiaant. Mr. CbUtna and hk 
Jamaa A. Ford and Harriien Prlndk, oUmaad deSnat* orideMa on 
tha aqHooa of prahietork Eakimo euhsraa, but nowhara did Uw; 
find tneaa of huinaii ooeapano; aMcdaling that of Uw *»>^»fTrr 
From tXoher (o February, Marbert W. Krkgar. emtat of aUiaol- 
og;> condoetod udwological uiraaiiiratHna in tha Aj«hi- 

polago under a SaiUunika grant Ha aacaratad kkehan tnkidaa 
aitd bunah oa Long bland, Inagua, and New Proriiknoa blaiui anf 
BDOomad dau pointing ta a eloaa cytural conlaat between tha Luca- 
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^ Indum ol Uw Bahunu and Um Anwtk of U)q«&)oU ud to 
(ho Uibol BiifTOtiM el tlw XiUOiyMO at o oscniiantifolj racaBt data 
from the iaUaid el Hkpaniela 

Dr. Waldo E. Wadal, amWant omtor of aTchaelegy, daoMod knro 
tjfDo lo the Miporrliaea of ucaraUooa at as Indko villas aite near 
Saoaca, UontgomMy Cbanrtj, Md. On Ma; 15 ht loll to condaot a 
fananl ardHolofMa) ■amj of nerthaatfam Kaami and to asnrata 
part of an otd Kaaaa rito near ffatirtt Citj; ha iraa itill In the fialil 
M the ;aar oioeed. 

Dr. Alei Rrdlilka, euralor of phyaaeal aoltu«|>o]oKy, aaaialed b/ 
fotar atudanU^ dunnc Jut; and Auipaet IMd >n?aatlcat«d Mm «■ the 
Aleutian Dtaada, ia ecntuiBation of hta naaarclMa Ha us* 

eartliad aa impottaaC burial cave on Kagamil Uasd, traaepeitatioB 
baanc fnmtah«1 theoofh the eoapMatMin of tha Uaitid Sulaa Coail 
Quacd. In May IfST he retunMd tffiin U> the Akuttase to ccsttnm 
the work. 

Dr. T. Dale 8u«a*t, ■■aitaal earator of phyimal anthropology, 
tlkled Indias-bdrkJ «tM along the Potomir Kim, ■■ikint priTule 
iariMlgitani Aim, with ibo halp of Dr. Wedai* ha accaratod two 
naMiirlea at BoDiag Field, D. C 

S. MUlar, ouritor of wummala, aMiitad bjr CharlM 
M. Whealv, ^muC I taouthe la Pattaauk aaklBg ooUoctkiie lor tha Mu- 
aeuiD. Wrth OofooeJ, C. 2., ae a baee, he worked ovor moM of tha 
Oanal Zone from Oata and Bam Ctokndo to tha Padfie eoaet and 
akeu; tha naUonat highway of Panama, with aitlt tripa to tha IWI 
letande, Taboga letanAe, aad the teadio Biear. ^le ooetarial breught 
back Ittoludae abeot itO naamfflala, 110 blrda, 150 repatea and ampbhe- 
uu, and 400 planta, ae wall ai Sabaa, tbaUs marlM iDWtahcaUak and 
Indian attifi^ 

Dr. Remington Keliogg, amidaBt eorator of t«ewien>v wag «■ of 
the Uim del^Uo to rapiroont the United Staua at a whahng oo»- 
fareneei, whiM o on race d in Londoa on Me; M, IM7, on inritailoa 
of the &itiah OovatutMCt 

II. Q. Daegnan eontiauad ooUeeting in Siam and aant three lat]^ 
ahtpMaota of bitde and other material to the Mnwum Dr. Alo Kand er 
Wetmore oolleetod berli in tha higblandi of Oueteenala im the fall 
of IBM and bmo^ bndk a oiriae of rahiable apecimana. W, M- 
Parrygo and Oarleton lingobaoh eoUcetad berdO during tha yoar 
in Waot Virginia and TMiiwMa. Dr. Darid CL Oraham containod 
hee work in wMtam China, forw&rdmg eolWtioM nuinly of birde 
and ineaete. 

Dr. Lncoard P. Schdta, aeeleunt curator of Umo. and R. D. Reid, 
aid, made aevwal nMeewfal collaeting Mcurnecs into Virginia oe 
^■art of a Nrrejr of tha fri^«waUr 8th fauna of Chat Statoi. 


^ jumul* MPOttT axnBioyu N iwtTrrenw. titf 

Dr. t A. O-piiw ««*i« of iimtU, *p«* afctwt • i* 

Jvanim, ^>hm% »ft« •■li«otofK*l oolU<oo« « 

kTwIlwtod imwtt « W»nd m co«Jr*>c£*c« with Dr. M>d Mm. 
Siekwd 1. Biick«rJdrr. Srml f—»l«* I—H hhi-fto «». 

kwwn fcw tl» W wd, •«• «*>w, “« “ioy iip«i- 

M M« to Kiinrr ‘Hmst t)M took oocr » thwmn d qmimM r«pn- 
ttfiw m«n vociM of tb« fmmilj Di 70 f»i«l*», pw»iooily wsorkd 
m noMiMwi on Um blood. A mw mmI teUMomf toedmllid of 
tU MIM PtflUhora nM temad faedlAf on « mold growing open tfao 
iMVtt of bmcK-gnpo (CmoMa miftn), wd ot lea* two undo- 
Kfilod of SconbaoidM hftro boaa neogaisod ia tbo motrtiftl 

Dr. Wkido h. ScAmict, amter of mojia* uiTuiabnioi, wm 
natantUK on tho SmiUwniM-IUrtford espodkioa to tbo Wort la- 
dam, tnralac oo OM of dw bm «f Um iqitozo-ngpd ihipa aAool. 
tlM /Mtp\ Ctwad, tkroa^ iaviutioo of tk* owaor, O. Hontinfftoa 
Rmlerd, uad MBomponiol by tUUn O. Luna, of tho ChoriMCon 
MoMMi, M Tho puty bigaa work on Mnroh 10 at Kamou 

to Uio Bahamm and ia t moatho tn««)«d •• far aoath M Boihodoo 
la aU tboy woomd abeai iAOO nulao. making 1» alopo for oollactiag 
00 IS dilhmii iriicdi Tho oxiwdiuoo, aidod graady by iko aicoUmit 
tfdrar* proridod Mr. Hartford, waa moiiMiitty o mu mo f al. 
Uom tkaa 4^ opaeimom of aoriao iavmobratM wtr« ebtainad, 
eduegy OoatmM, but indodlr^ also qwnget. coofoo t or at o o , aanaluK 
ahinrilirM. aad lowtr obordatoo. V«rtabra(« mataria) 
bfoagha back mclodad fiahm and two adob por pn ia m , ia ono of whkh 
WM found aa mbryoL 

Dr. Paa) Bactach, curatev of mellMAa, via a mambm of tha Soulb- 
Malaa-^Mblkig aapadkion to tba Caribboaa 8 m aad tba Golf of 
MaaOeo ia tbo of 18S7. Traratinf eo DonaM Roobitngk 

yacht /wrmaa, tba party worked fnaa Halmna, Oiba, aroand the 
wmtem aod of tho iaiaad and ofoag tbo oootb oooat m tar ao 
Qaaatanamo Ertamira marina caH a rtian a war* ebtainad orar a 
wldo ana. Thana iodofo matoifoJ pcorkwoly poorly nprsuited in 
Uw kfowum, whkb b oow bciag madiad aod rapidly i^tifled. 

f^oaiayy.—dpoooorod by tbo SmHhoraian Inrtotioo. Dr. E. & 
Bamfar, haul eurator of faol^, npaot tho tint t montho of tha Ikmal 
yoor in gtofogioat otudim of nrwal diaoc Europaan atoas and in 
mooi th m on oduxmdmma and othar foobb in RngllaA. Uacnmn, and 
Dutch MMMna. Ha ooaaplaOod rtudiaa oo atraral group* of Palooaoie 
corab and i poo |M . proparrd about tlOO OMta of Tppar Pnlr-ric 
ertooid typoo, oolbetod Tortiary fomib foam tho Parm, Vbnaa, and 
Londoai Banna, and vimtod tho DtroOHLO ana of Oormany and 
CMcdeobTakia. 
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Un^ir tha Mupiow of tha Roablia^ fvod, E. P. Haoiiicwn, awiataal 
curator of phynea] and «h«n»eal caalaijr, qiant Mwal bukiUh ob 
P rtiK* of Walaa liiaad, Alaiti, for the purpoM of eollMttnf qwd- 
BMna of apidote and other mioermh for ^hiih thia locality ia netad. 
With tha aid of hta aMiilanta, ArOinr UontfoaMcy, Edwin Over, and 
or B. FerpuDo, hs ooUaetad hniMhadi of fina cryitala of tpidota, 
thounanda of farwcn, and naaj aiwllanaoua wiaamln In May 
1007 Mr. Haitdanun Ufl to attanJ tha Sawitaanth lotacxiatxaiai Oao- 

lofica] OoBfraM at Moetow. 

In tha ■Miimor of iBOt, Dr. O. A. Cooper, aMiUBBt onrator of BrM- 
pmphic palaoctologri «ith Praoton £. Ctovd •• fltld awei ta at, vintad 
little Daronian locahtiea in the lliddla Went la coUaci fdaaik and 
ftudy Um Uiddla Datoaiati rods In Juno 1197 theat two mnn par* 
mod fkartbar flald work eat tha Middle Dermian roefa of MidilgaB, 
Kew York, and OMariok 

Dr. E. a Utriekk, anaedata in palaodoloer, aneeapaniad by S. D. 
Methr, of iha Qfologka] Sorray, ocdlectad fomUs aod Biadied l4)wcr 
OrdoTwaan aUatlfinphy la Arkiaaar and naaiby 9utw. 

C. W. Oilmota^ cniator of mtabrota palaa n do l cgy. with Dr. Bmo- 
tafton Kelley, mada two diert thpa to ^ ChaaapMka Bay npoo to 
coUact oataoMD e p cc i ro ena, indadiaf armnl po^olaa Mcalla, pcari- 
ooalj locntad by Dr. W. F. FoabaK. 

Dr. C. Lawk Garta, atrteJit airator of rartchrata |MlaoBU>tofcy< 
under fundi proridad by (ha awithaonian Inadtotion, con d ucte d an 
expedition to tfan San dnaa Benin, V- daring Iha mm g o r ol 
1«M to azplof* tha Eecma Wmalch and the PoecM and Tortnjen 
fenwtions of tha Falaooana for fooil m a mint l rentai n n Baddn Dr. 
Qaiin, the patty indudad O. F. dunberg and Harold Shrphwd. 
‘fhay weea aucowful in getbarwig a rapraaaiitatMO of tha kmpartant 
fannaa from tham elaanc aariy TOrtiary horaoon, about BOD detar* 
mimhla epocknena bceng coUeotad fran tha Paleeceoa nkna> lAter 
ia tha raaaoci they went to Anaona and eiqilorad the Oik and San 
IVito Vallaya for foidb. 

Dr. B. Lee CoUiaa, of Bryn Hanr, wm £iTt« a miaU grant by the 
InatHotlon for work in tha Mvmmm difnaita akoc CSm*- 
pcoha Bay, dnri^ tha canrea of ha OoUaetad a wember of 

qtMtnMBia, partn of a ilreeuan, and two bird boma. 

wnctunsiOL’a 

Fwiofr.—For tlw fint Ume, the number of vinlon to the nrieui 
Muarum buUdinp axeeaded tha « miUion «ark, tha Utal fer the yaar 
baing 8^88^84, which k IWA» ■»" ^ pwrwun ju«- 

XS1,818 riiUori dorimf AagiM IIW k tha Urpk namfcar ewr m 

forTkdforaiungkiiionth. The attmdanca k tha four Muewam kuld- 



32 axxval Rsr«itT ncrimMciAN ixwmmox. istr 

wu ruorM m fallow*: Sntthwiiaa RaUdsaf, 364^7; Art* 
ud IwtmtriM BoUdiiuf. 1,060488; Nai«r>l HiKorx BuUdiiic, TQS^AT; 
Atraraft Bvildtiig, in^0t^ 

wmT fTHOM^^Tb* fiui of fOOnfr) avaikUa dur> 
tnc tka jTMr for pt^ac clw Uiaram Anaoal K*port« BuUetliiA ud 
Prwiitit aa tscraa* of 117460 orw Um pcvrioua jmr, and a coc^ 
wyMwiim iaenaa* in TohxoM of pwblkalion wa* raAaccad. TUTt 7 > 
UuM pnhlieatMm war* iwwad <ka Annwal Baport, 1 fniuaM of 
Procardag* (oocnplKod), S Bolktiaa, and SO Procecdiafa Mpancaa. 
11* two Bulkaiiw i a wj ad won: Ko. 14^ part Sy CoUM(«d by th* 
C&ilda FHek Etpaditioa to Ethiopia anl K^aya Colony: l^wwnw”, 
I 7 Br. Bcfbart Friadmam; and xta 167, *lAf* UlaiorMB of North 
Aawnwa Btrda of Pray: Pact 1, Ordir FalaioafocBMa* by Arthar 
datalaad Bant, th* lartth roloma la thia aariM of lif* kiatorie* of North 
Aawrioaa binla. llatstalntuBlwofoeUropafaapristadwaai^Ot; 
aad of platat, UO. VoliitnM and wfiarauodiatrtbwted durtac the year 
to hbraiM* and indiridaala throoghowl th* werhl affia^ud dtgBfift, 
mora than twie* m awny aa laat yaar. 

An important Map in tin adruo* of Ifiumm rAciancy «u tha 
tharougk ovarhaaUfi( and «^ippuif of (ha Maaruaol Branch Print- 
lafOSeaaariy in tha yaar. TlNaigh tha naiwrooa cooparatiun of (ha 
Public PriBCm-, a racooditkawd and fully aqolppad liaeCypa marhinn 
w*a ia^ al l a d by tha Oovmuuat Printiag OAoa, (ogathar with new 
typa facM aMttaM* for tha pnntu^ of MuaawB labala Aa a direct 
ranlt of thia na* a^aiiiiDcni, tha lalwting and job-paintiag worit of 
tha Mumum ii pnctially up to data for tha 8m uma la many yaan. 

Asdtimet fr*m worA nM«f apwwaar,—Ha Uuaaua predtad atich 
by tha CDOtinuad of workan froao th* Work* Prognaa 

AdMinacratlon of tha Diaurlot of Ooluanbaa. Tba nomhar of auoh 
werhanlweroaaad frcaantaldwbafiaotag of tha yaar (o B8 a( tha and, 
and tha work totalad 81^116 man tmn, eowtag th* following (aaha: 
Qwekiag. labeling, and rapaiting Hbrary nuttatlali parparing draw- 
laga ^ photog^ha; typang; arrang;iac, catalogi^, lahaling, 
aarwnfiag, and numbanag apacimti; modal mahif^; UaaaUUiig; 
work on plaatar eaaU s and drafttog. 

fyoTMl awWfohbfw.—Sistoen aprotai exhibitkna wan bald during 
tha yiwr andw tha aa^»icaa of vatioua acknUftc, adocational, aad Oor. 
erament tpneiaa, wich aa tha Work* Fregraaa Adaaiaiatratacn, Third 
World Power Confarmce. Aaociation of Fadaral ArehMacCa, aad tha 
Dwtrkt of Colimbia Federation of Vr’canrail Cinba. 

Tha dirlimn of graphic arta laatutMl 18 aywaal aadiibita—6 in 
graphic arta umI 8 in photngraphy. 

Ckmftt la arp aa laai fo a and a«^.—No major ehang* la adMiab- 
(ratiT* orgaaiaatieai ooenrred dorug (ha year and bat law change* 
in tha aelantifle Kaf. Th* dwagBation of ih* earp*o(«r ihop waa 
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thtagtd in April to abuMC ikop. Ksd wtr* t*fa»K 
poiaUDMit of mtt iMuil formu of iko abop to bo diracd; chorgMi 
wmk m biuMiii||.rap%ir aiotjntMi 
EifbA iwaoM wtra ratood for «ge or iiokbilitT, m foU»««— 
thioocfa ail»: Fnnk 11, Oala» OMiAuK inAoniad HfHrintobdiBt is 

«Aorga of Oo oorpcator abep, 00 Ftbruar; 28 , IttT, with «mr » TCM 
of oarTkio. WUbuB r. Wido, « M«t W, IW, wkb lOjttn 

of MTTkft] Minor B. SUaiDoIi, tbmr^ bclpv, oo JtuM tO, 1297, wsib 
mvty 27 jmis of ovrieo: Hn. Hanonh Doonty. ■Hatutan*^ an 
tobw 91, ISM, wUK M 0 H 7 99 jtmn of Mrncii and Mn. Eliabadt 
MmlU, diarwoiiiaii, oa Nooembw 90, lOM, witi tMorly 99 ymn of 
Mrrin. ThnM«b diabilk^: Winiam Hanrp OeldatiUi. foreman of 
laberera, on Apnl 9^ 1997, with 41 )oan of aarrloo (Mr. Ooldsnith 

diod on Majt 4 . it87,4 ckja afur hia —--r); £liaab«Ui E. 

Doray. fonsao of dwriroimn. on Jena IS, 1997; and Mn. Ocr- 
trwla Onon, charwoman, 00 May #, 1997. 

Dr. Uaorp & Mym raanaod aa nmialaiit cnnMr of IUm on 
S^aembv IS, 1899, to aeerpt a» appeintataai at Stanford 
Or- l^onard P. Schnits, of thr Uniranity of Waaliitntcn, «aa ap- 
podntad to toeoard Dr. Ifywa, Dtoaintnr 91, 1991 Dr. Waldo R. 
W«M nu appeulad annnaat corator of aiehmlosy on Auipin 19 , 
1091 Hm dmisMUen of Dr. William R Maxon an hmd of tha di. 
rtdoB of pUata (lha Katiooal Herbarium) vaa chaiv^ fitm 
ciala eurmor to euratar on Fahenwy 1 , 1987. Un. Aipna P. Chaaa, 
nnior boUM* in lha Umtad Sutrn Duma of Plant Indnalry. long 
•meeiatad with the laU Dr. A, 8 . Rilchmck, van gntm honoran 
■ppemtmant an Fahraary IB, 1997, aa cwtedmn of tha wcarao of 
crama ia the Mumun. 

Odwr edditiotn to and on the icaff dnrinf Un year lih 

eluded tha appcdatmmta of Hanry KaA»«ia« aa jon kr KketUk 
aid in tha dineton of vrrtabtaU fWntoMicr an Aofun I, 1991 
and of Andraaa J. Andmrs aa MatoUSc aid in tha dapaKinani of 
aachropolecy on May 11 1997; the nellooetioa of Un. Bartha T. 
Oarvllhen to nmior dnl, aanatant paraenuM offimr, en February 11 
1997; the appointmtnt of Owm F. Groaon, aamor Hunhewiw (wiiar 
eabiMtmalnr) <n July 1,1991 to III e rnw poaition iaoliehd In tha 
apprepriatioM for tha year; the admueaminl of John H. Ouum* to 
aaMMant cniriiMer. on Saptmnbtr 11 1999; of Erame Danatitia from 
fuard to principal guard (largaaM of watob) on Nonmhv 1,1801 
and of John J. QnMooy fnm guard to foramaa of lehoron on Juna 
19,1907. 

Ob Jantiary 1 , 1997, Konnaa 11. Bom, chiaf fmpanicr, inrarte- 
bcute paleontology, raturnad to daty from tunpcraiy dat^ to lha 
Tgxaa OntoiBial Rxpeidtion, at Dtlhn, and on Jum 11 1897, he 


j4 AWOAL WOW BumiMMiuK uctTnvnoo*. IW 

wwdlUikd a«hibitfiip«irt»r far tb* SBiUuoniM fw u»» Qf«^ 

T«iMM»dPM»AiBertc*nB»po*il*«>ci«*I>»ll“- 
IftarvIvn^T^f^r^ d«nBg ite yw ikiw 

«.p(o7«« horn itt fflil! WUIkm H. VMUirn-^ 

Mud. OB Abm( «, IIM, iftw M 7*«* ™*if:5“***2* 

Sw.gn JMW l> » y«*" ^ 

UcK»i>aB, guwd, «B Ptfc««y !», 1«T» »ft*r U J«»n o« mr^ 
Pmb iM IM of Imoomy «ottan Ih* Mn^wm Im* by «• 
iuMUfj •, IW7. Dr. Prafarick Vtnwn C«mlk, ho««ry cantor of 
plwU WK* IlMcb tt, l»8, Mto«M*d wUh tho diridoo of *« 
iD 4 ay jmn, ood on# of then doofdy intomdod olwoyo b forthwin* 
iho Itonon'o work. 


KiMpoofally wbBiittoil. 


Aluaxdh WsraocB, 


AuiUmt Smmtmy. 


Dr. CliAKLH 0. Anor, 

jiMVWtey, AiMfJUoiitoB /futteMo*. 





• APPENDIX 3 

KCrOBT ON TUB NATIONAL COLLECnON Of FLNB ABT3 


Sn: I b*T* Um hswr t» Mikoist (!• loUawiog nport oa tlia aoliTi* 
tM> af tW NaUimmI CbUection of FiiM Art« for tk* iaoU yt** ctwlai 
JumM, IMT: 

For M»rl 7 0 moiuko of ifao fltml ;e*r, tkAi bwtM of tho SmiUi- 
•onka Iiialitiitk«i ourud Ui* owm ‘NatiaMl QalWjr of Aii", bot 
thn chkDjpid bj aa Act of CcncrMi, approiwl by Um PrMid«al 
oa UonA ItST, to **N«Uom 1 Colkctfam of Floe Art^. ud Om 
old B*iM WM to the ore SMitWeniui boreea created •§ tbe 

noolc of Ajidrow W. Mellottli gift to Uw Kotna of Jut uneimlted ut 
ooOootka ajwl fude to end a ipfandid baildtof to lua« it. 

A oew eydem of uataUtd over ceOtsiy 0, vhkA pro> 

daeei e plnang aift light aad tbo diMi away with the ligbcing 0x- 
toraa and fine a ectling to tAa gallery. 11110 abo node intaiMe tAi 
iflotaflatloo of foar euimd glow wimiowa, two by John ta Parge 
and two by WUImb WiUec. 

Min Lcpoin A BowabtiacA, who bad beaa coniiBCtad with tbe Smith' 
oonSaa Inetitotica for M joaie and bad eemd a# Beeordw of tbo 
National Oallmy of Ait ainea it vaa medo a mparato unit in 1090, 
waa ntind on Norambar SO, IBML 

Viaiton to tha ofBee oo"wn»4ng aM uaiure nunbated ill duHag 
iba lad 5 meniba. 

AimndAnoK* 

For tbe edminidtiitioo of the National Oolltctke of Fine Aita bjr 
the dmiihaontan ImtiiiuiM), indudinc oompreimaion of nnowery 
«aiplo 7 «ea, pBt«ba« of boehe of rufarMna and paciodieale, tiavobng 
flspanaM. nnifonne for guarda, and neemair inckleacal oxrfnaaa> 
f 0 i^>jOO waa appiopnated, of wbkh I10|SI0B9 waa aa]ti»ded for 
tba cat* and miiniimenn of tbe Freer Gellety of Aft, a uak of tba 
National CoUecakn of Fina Arta. 

Twa aAnoMAL am»r or aot ooeon i aeoir 

Tba tiitaonUi annual mafdng of the National Oillery of Art Com' 
niaBon waa biM on Decmnber A IfM. Tha BMeahera VM at 10: SO 
at tba Natlotml Gallery of Art> whet«k aa tba adrieory cnM i w iltea on 

• U 
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Um of w o t ii of ut «fakk hod b*tn tobMiued daring dw 

jMT. titvy onaptad Chs foOowlM: 


TaoUtktCTiiita' *nni« ruh .sm Cteitrou* ua *V4*» •< (W 
kr Qmf IMIte CWmtWa. (Mfl «(tk* •rtM i» tb« uw «f k« MO. Mior 
H. tenUan. Jr. 

Fn— rMd ommJI «r IImM CImW rwA 41S»-tM6). kr KnIjb 
BMUks UaoaoB 4SaKM«w». Gift •« Uta. B. a. L. BMcbaAw. iJ WIbOmt. 
COW. (iUMoml tar XbUmb) rortnU OBitrry-l 
X cater hr tBMMl 9nm <1taB-UB). OKI «( Mr» Mb T HbtIbb 
tt Vutdacua. IX a 4T1« bvii aUUH sT Ihii gift !• ta th* haaOr «< IO« 
•tenter bbO W ate Omb «mUM t* Gate) 

X cnOartMi of UT tettflte pvtaOk hr ■te Bc n «« iw ChMoco UH^ of 

KuXtfx te hB bGM o the 4 »t totaatte ftetes gita lu r<*r am te tfea 

CbICBOr Btetetr te MMon. 

TO* Hte (cwrar^ OM Untar B«1 ateirr". Bod tm gtedh 

XnwUfi htek tedited ‘Btedr fte fW JMgte'hf teMtey A l ter Bte . (MR 

te tte arttei. 

Ite teOrvtM t«» gitwttegB. l ur e hm l hr tha Onara te iha MatteoU 
AteteBte << VwigB (rate ^ gr ac B ted hy a>r Mi y Ward RoBCrr h*- 
«Mte KteB Wtante tod ctateNXL •nndlaa te Ute teraa te Ito «M; 
rarfc mad »• Ften*. hy Wmte» A. (IfSft-ISOg) lad -CWEi te Cha 

Chow OalwadB Kiter. Wytteteg THittary'. hy lOcaua Moran 4l8n-)Md|. 

A yatr te ateicMd gtete «(n«*aa. *»iiii fh aod Ptea?*'. ly Jaha UFarga 
rinteindy. OtR te IteBcy laFar**. 

Aa ^ n*-**-! teWted *t)nmBr ter tka Ralaarwr. hy Apyamr J. Oay. 
M. ^ Him inTf OtR te Mtea J«aatc A. Gay. tea arrlte'a dBayhlea. 

<fB lA B rartnU te Oii n a laanA hy F. C Omm. bCvH bb a gtft 
hy ta lawfrr- teaor. vai mreuftti hy Ott Oiwadteca U «U tteniRy 
nrterad M Miy 1M7. hat an a gtft te Aante noaaaa) 


matsbrn ibm procardcd to tbo SBaiddoaign BoUdioc, wbn« 
tka nitirn ««b canad le ordar bjr tlta ehaicanan, Ur. Bona. 

TIm Bamban pataant vara: OtArtte L. Baria, Jr^ r^rmui: Frank 
Jawatt Uathtf, Jr., ricotebainpan: Dr. Charka O. Abtiot (ex oArio), 
•aereurj; tod BarUn Aduna, Fradarkk P. Kappal. Jobn B. to<Ic^ 
Paul Qwgt B. UcOaUan, Cbarltd Uooea, Edward W. 

BadBald, Edmond C TorixU. and Mohonri Toaag. Rual P. Tol> 
curator of Ute diriaon of gtophk ute in tfaa Uoitod SUtM 
Xatitetel Uuaaum and aeUng diroetec of tha XatioMl CbOeetion of 
Piwa Arte, wad aldo pnoan t. 

Mr Unoro, chainnaa of the execaUye ooeiunlKoe, lUtcd that Ur. 
UqUoo bad tukd tentative plaae for the KatioDal QoUarj of Art 
building prepared b^ John RaaaaU Pofo. IlMaa plana, aa aa the 
preamt etaCea of the Natkmai Portrait Oallerp, ware dlamuMd. 

The CemanindoD reoanutiaodod lo the Board of BegeaU the oeod- 
Mlien of Dr. Oaorga Harold Edge!), diieetor of the Muteum of Fine 
Alia. Botfnn, to gaoreed Mr. Own. daeanateL 

Tha CcmmiiBoo receenmended to (ha Board of BegenU the ro* 
elaetioo for the mccaeding tmi of 4 }eara of tha following mamhefa; 
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J*a« t Lod(«, Aiidnw W. MaUoo, Edvwd W. Bed&Ji tnd PmI 

HuM^p. 

Th. foUowiftf aOMn «tr« titcimd for (Im onmiac nw; CUrka 

Tie* cUimAMi 

■od Dr. OMriw 0. AUwU McnUrj; a« waU ti th« Mmtea of th* 
«i»eume c nmintft ai Charlat Uocm, H«cW AikoA uu) Qrora* 

Ch^kt O Abbot, as I•CM4I7 of tib m 

e» «Aeb ommUm of tho oaoovdT* ooaiaiUM). 

^Tb> faUowitig mistito vu a<{o|itod to ax|i««oo tho poJi^ of Uw 
OemniMlon in amatnioa witk iu acekn ia aeoncuc or reiwdM 
R*»Xw^ foml poiatinti: 

fn nMUt, a tocMM M M ito omiaaco fit palMlnji pw^M Um to* 

^ •* <V Moiiaio (tot (to •Matte oottetr 9t 

(Wtotodaf I* fniBM itwoM m ■i H MfUy to tto oatr Itowto to 
2-^ " ■■<** "V totototr to ttta toio toHtom. 


In ttoerdAM* with tU rwiuHt of tht tlwitMs, Ifr. BtrK ilw 
( ^ to h too n mto at tte aBtthwaiAn Intoitutaan April «, IMT, for 
*" porpoto of tfordinc tb« toanbrn an opfiortuiiitT of ittriMMir 
W aecoptattto ^ Congiom of tk« MtUoo rift nDdrr the lillo of (ho 
Nac^ Gallery of A«, and Ik. projoci for tk* nopotod 
StoithMoian OnJIorp of Ait. 

TU CornnkrioAV attwiioo was also calM Co Um imn of Un* 
JdiMM Ui«|wMi)a, dui^tor of Um dome ol Uh Balph 
Om /oh&M oolkctiM of old ma^an^ to iocm cha SndUwooiao 
Inadtoalon U h<r w|U to natito ceruln pkdnv Wft to lur bv hw 
fathar, If th* latokutHMi thow^t (]>«si wqftkj of ^ for 

eba natioeaJ eoOootion. 


After Um adioiBniaent of ihe iDMrinf die bmuIioc* '••rr'ti lha 
M af l o n and l..a^kema ndloctiooo 
On Ma; n, 1«7, a MOHaitto* of Umo, appointed kr Dr, Abbot 
nod Mr. Borir, ooniMinff of Mr. Rtdlbld. Mr. Tarbdt, and Mr. 
Yoonc, Mto at (bo bo(B« of Mn. Lnneborno to Mtoct-tka paintm^a 
vbieh ttontnalty will qmm to the IiHdtutkm to bo riowlj amciatail 
Ralph OvoB Jolmain fifi. Aknoat aoery painCwf «aa 
oooridtood of mil hick quaHtj that it wonld be a TalMbla addHion 
to tke oDneeiioto 


T«a cnttoDten waxoam ktw rTTMO 

Tw» BiiniatarM ware aeritmod frotn Um fond threogh 

tke bM{ueto of the Uto CklhenM WaMan Mjw, for the punitoto of 


3g AWOAL BETOnr BCHTITOTiaH. WtT 

of «t for tb.b«^ *»<*»• 
of Alt*, m follow: -PoftToi* of Cbuta Boynton Dorfanc^yd For 
tnit of EUaboUi Ellia Dortlsc*, by ootoown oitw; frem Lmom 

B, Dojlmtt Ho» YorktX. T. __ 

Tim Mfowoirf, olihoufh Moll, ho in 5 yw B««fo pojf*'** 
purcboM of ll fim-olMi lUuotrotin* bow o «nwn owlow- 

amt tanUtmAto build m» orur * pwiod of yoM» on i«iport»»« 
caUortlon 


Portnit of Dt. UookmrA StojiMgcr, IW (Junior of tho 

__ of Biokcy* Onitod Sweoo Kfttioiud Munt un . by Bfom P. Bpu, 

firrortirt lo SmiUmmiia iMUMim by Pr. (mMS 

oo Uobinbdoy, OdoUr », IW, wn fopooiUd ta iboOulkry by tbo 

Soutboontoa iMCkataon. _ 

PtotroH bod in btwae of Lord EdYta (WiUm« TboMon 
IbW), Briliah pbydciit, by HdrUn nompton, |?nn by tb» Koln- 
nator Cb. fo *bo Spooking Union for jronnUtioe to Uio 

nini>W«ini InMkntkn, tad pnnntod by tho Brittoh Bcnbo^ 
tbiouith tb* AnMricais Branch of tho Umd, 0«*ob« b, IBW, wo* do- 
in tbt Oolkry by tho SmiibKAion Inditucion. 

wAm A4xwn> 

A «lMS window, "ONMinotiini Kd”, dviipwd ond oneutMl 
by Waiiom Willd (WOb-lWl) in IbOd, wbkh won ibo eootnet for 
» WMtiiorT window in ibo Unicod Sutio MiliUry Cbopol ot Wod 
POiot; obo 0 poirof nnoU ittiand gbs window*, “Dudn" and “Boa- 
trioo", by William WUlot. UM by Mw. William WilU, of 

P>- 

uan UM 

Two portrait dnwinip In rod cbnlk of Victor Cbapnuui and Kor- 
iiianPriDOB,byJohnDl*««»wtokoltotbo Art Amooatioo of Bfow- 
port for oxbibitwn at Iba TenwntMMry BatnwportiT* Kihibitkn, 
K*wport,R.L, fr«oJitfyastoAijg«tl«,l»e. (Ratumed Aog.», 

TW pniating, •'ffigb Oil, Coart of Maina", by Window How, 
wM kai to tba WhUnoy MownB of Amaricon Art, Now York, H. 
for tba Window Uonwr Bxlubiuon whkh wan bdd from Dooiinbor 
lAI«**tod*«ttary w,iwr. (TbW waa aao* diraedy to tbo CWwagia 
Irnttrot* at tho olooo of Iba cabibition.) 

Trto paiathipi by Window Hnnwr, nticlad "High Cliff, Con* of 
Haisa" and “Tha Vidt of thn bCrtnw*, won Wnt to Tha CamoKfo 
Pirtabor^ Pa., for tha Window Uonxr Motaorial Eabibl* 
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tkm hM JanuMj SI ihroiigS 107. (TfMfi wm roinmoi 

Uftr. 1$ 4 Im1 10,1007, r m p ta U tr^j.} 

Tbroofh ib» ooafhfefmUoti of Miii LoilA Moeklm, diroeUr ol th* 
SoqUmti) Aft V roftc u ^ 18 puntirfi nw* Int to tho Kov Mint Mto» 
MUB of Alii QifcrtotUi N. G« for Mi ipoctil IamitmI mhlbtUon 
fnm Ootcbf 0 to DimiiAtr tl, 10M, m foUowo; 

|ai% ^ Mi 

OtfiM tatiAiM If Miff QuMtt 

Hmm tf, k9 C^ita n. 

rottnU iMrO if Willtr Wfiiv. kj rrtift D u r f fc 
ntariwii, kf Baarr B. ^Ulav. 
kf OMifi liMiB 

Ai iBMOiOa, k$ Wm. Nwopuc SmIaIL 
TBit fC BBo ifw l» CBfM br Ma Li riffi 
nm TrtiL If W. L. IMiro 
A ^ BBOim^ By WniAfi u If MMif. 

BniteTi ira fM M 0 If nr«rf W Maarr 
Aa Tmaaa. If Jala H. Tin rim ^ 

If DvIfB Xf f i^ 
na oia if dmii, If mik9 
A OMSawaMA, If J. AMaa Wilr. 

AoCiiBi at AiMH If Alcxiiiicr H WfitL 

SiTcB of tin 4 I 10110 intfitiagi wtn ratumad Jamarjr A f0T. Tba 
(oUoving niai paiatinci vata Mupfnd dimtlj fram tha Vtw Uioc 
Mama of Ait at lA# ckai of xik anhibitka to tSa Vkinniij of 
Noftk Carolina, Qtaptl Hill, K. C, for an aahlMUofi from J4iMar7 
IS to February 0,10T; lha paistiDO ^rara tbati fomnlad to 8a* 
Tmanah, Oa., whm thij wara i^ibitad It iha Talfair AoadMnj of 
Arti and SetetMOi from Mirali 7 to 0,107. (Tbay avara latornid 
Apr. 01 Itn.) 

lartfist MMtk af WaBn If rva^ DmawaL 

Braai«f7*i Utu roai HaKW timn W. toi^. 

Tba tamai If Jala 0. TvacbCBiiL 
A OMWMMa. tf J. AIM aM. 

Aaiwo at Aftmia ir AiiaiMr il Wfaat 
Vtiit pi yiko4amm la OuitA If Ida 1 a Hiraa 
A ranOf n mrebm If waiari k Macmir. 

Cbramt lafbatlaa If IMff Cuna 
Tktm Tfmm, If W. U Xjitbffia^ 

Tksm patatibfii by aptUiitnainid arijaUt woca Uat Paca mbar 1T| 
108, to tba Paiblie Library of tha Diatrkt of Oolonbii, aa foUm: 

IdMaa «Hd IbU d itam 
AOovaHaa «r m CnrM Cboa 
tb* CbiBa GW4 wBI Ctpm ad tWeb. 

An oU palnU&A, ^VoUnr Inn*, by Ctnrln F. Kaagili, vm kot 
Vartb 10, 107, to On Uifh Mamim of Art, AllaoU, Qa. (It vai 
ratnmad May 6,1007.) 


40 Asnciui. wotcT ttimwoxujs aewnTvmn. tm 
A ^- gteUM of Lifted*, by 8diit Qwwfco^ ^ 

Si utoi B«p«dd*a, CUtdwia, Ohio, for «hil»tio« from Sliy 
9to8tf««*b«r«,m7. 

* 

MEtnocn 


m Ddaiias wiiiW Tb* Moot* Cbi**", by 0«r^ 

Bmb, wTutfOdfli lb* Ounifift Public “ J®** 

Tte., to tbft Fort Worth FrwiUor 0«»toimU.l Bxhihiboa, hold rt 

rnff* Worth. *»« r*tiui»*4 Kow«»b*r 90, lOU. _ 

Two MoU biwooeft by Bdwftnl Komoy*. ontlUod Beftf ond 
•GoTOto”. laU with corauMkfi of thdr ownor, Mr. WllUftm K^y*. 
toiSi Dftlhw Mumm of Fto* Am foe Mhihatioo W tho Tusot 
OnUMUol B»pe*jt*o», »•» irtarftod Dnenbor 7, 1990. 

Tho pointtof “FS*«a On*, by Fr«d(rto R«*»«too, ood tho •Toe- 
tnH of Pianior Ooorjw Cl l fnrt o n *, by OoeUio ****;;j*^'^ 
Tho PdlM M«wa« o* Ffaio Arto for oxhiMtio* U tho Ttoio Oak* 
Kxpodtioii, w*i* foturned Dmaibor 0. 

Tho foUowii^ ftw poifillftC'S knt to iho PoUw IJbrory of Uio 
DiMrlct of oo Pofcrooiy 90,1999, woro ntotMd DoconUar 


17 , 1999 : 

rwtM* o< IlMrr A faUw. Ir O n »l » fftUw- 
PWMK at 9mm 9. Bm»* to Attoa M. rmjrn. 

PMtna at WyaU bOM. to J- *!*■ Wrtr 
Tto TWt of no Mlftroa. to WloAo* lUmaa. 

Miiiftoto. to Altoot P. Kfdor. 

Tho “rortnii Sketch of Wohor Shirliw* by Fraak Duroooe^ 1 ^ 
to the Muoeoni of Art, Cbifi ft n oti. Ohio, for oo oihib^ion 

of tho warta of X>«vtftoek, rrttmiod Sofrtember 19 , 1999 . 


PiiBWi AWAf mt owjrwB 

Two portnto fa poaol by Juam Shorideo (lTtl-l9ll> of 0^ 
JoBM Uiho Ho^h-i, originol — oo W of ^ Sodfty of tho Qnefa- 
noti, and Hfft Je»M Miho Hsfboe, hll wife, ioat fa 1993; with. 
dnwB by then- owdot. llademo Floriu TurpiUot on Dmeaber 1ft, 
1999. 

Owe oil pointfaf ontitlod “A Fenooe InvertrUtra’’, kai fa 1939; 
wiihdnow by the owmw. Mn. fhtdie BohnwdLOiMo oa Murck 
1. 1987. 

A roficodoakn fa lihcr, modo fa EafUnd oboat 18S0. of ft cifaer* 
fUt wfae pltchw, ettributod to BftnrtSiUte OeUfai. kat fa 19S8; 
^thdnva by the owacr, Cftpc Fndt O. Forrift, oa April M, 1997- 
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A ybtiim *Aibin«ka ot tho Kingi”, b7 D. Vui OrU; 

<140A-}M8); wMkdnmt hj tU ontt, Mn. Luigkom, 

M M>7 S, im. 

A brooM bMt of Dr. John Weolo; IIilI« Joi^ih Anthony 
AleKiMn, IfBt bj tho onJptor in 1M0{ withdrawn hj Mr. Wodo R 
Cooper, ll« ewnv, oo May Sy 1M7. 

m luannr WA«f» kAWon vomd nncMAiiBs 

8me it » proTiMco of tho Banc*** boquM that paintingr por* 
eharad fnim (hi fud and fiftad to Aiufiean an inKiratiaui map 
bi daimod hj the KiiioaaJ Qalbr; dortne (hi (.jrar piriod bo- 
gfaiaiat 10 plan aiUr tlie drath of Um artlit nprwiited* in paint' 
tajp wira raeallad for aotion of tha Nadectal Oallarj of Art Oom- 
mhdoa at tta roeeUnf Dmmhar 4, ItM. 

Two paoitinga wen accepted b; tbo Ooaotniarion to boetwe par- 
tiMMat accaWMiM of the Gdlarj, ae liaUd earlier in (Im nfrati. 

Hio foUowtaf thraa painUnga wen ntanad, thui beconlag the 
abaolote propart^ of thi napacUTi ait iaMitotkiaa: 

n«e MaaBNi nmr. kr Gailiiao t. Oaiaiaa. N. a_ ta Oa lataOa Mmmub 
«r AH. taixa oata 

*Dawa*. »r w. nrea. K. ▲. iv (In CkMiit ImOMM. nu*MgK Pa. 

*V4Mai tl Ir reaicr. K. A. la tfe« PU mmUj af MMlfBa. 

An ArW, Mica. 


araciAt. nMiamtine 
Two aahibitioM w«n held a» foOowi: 

/anavy /t, JiS7 .—A ifiaaal axbibttion eoamaiBorntiiig tha one- 
handredih awilmnrj of Um birth of Thonai Moran, N. A. (1447" 
1M4). Thb axhibilioo nnaiM an rfow, 

Afftt 9t*», /ftr7.—EzhtbMkn of the Second Aaiural MittopeH- 
ton Stata Art Cootm, MT, voder the au^Ncea of the dqartmrnl 
of floe art! of the Daarict of Ootnmlaa Fwleratioo of Wemn^ 
Claba, eooperating with tha following Waahiagten art ergaaiaa- 
tkna: Tha Arts Clab, tha Laagua of Aimrtoaa Pm Wenwa, MinU* 
ton Paiotara Soalptora and OnTats decMr. SoeMy al WashlnC' 
ton Artkta, Waabingten Landnapa dab, Waahii^^n SocaiSy of 
Rtrhm, WaiAington Watar Color Qnb, and a fraa lanes groap. 
Than win SOf uhibtu, priau, paintiac^ and arulptiaa ^ 148 
artMta. Ckrda wm tned by tbo Oalkry to an epaniax rWw. 

TIU HATlOMAt OOSUCnON OT FOT AKrS WTMT Ca umcBT 

f The 888 poUiaatwni aceaeiiooMd dwring tha y«wr wotw o b l a U ed 
tkrou^ porebaie, tnuaafar, gilt, and atchaitfi One handfad and 


^ *«(ItAL BWOBI SMITBIOSIAN DWHTUTICiK. JMT 
«« «»a«-(rf 1 -riodk.to «« «« to tl- 

•qaipoiMl o< On lE^ »" impro«J bjf »pl*ciaj; Oi* nnainlng 
*wSrLMU*T*Twrty ™ appoiniHl Ubt«iw* Jmurj 18, IBW- 

tVWCUL mfAlMS 

Th* Actias Dimtor wm doUaM from lfov«>b«* * to 
to Tint tht &ynam Miwu* »* Vim Art*. Thii P” * ^ * 
(»nt 9 i ttuiy of tb* e«l«xpor*ry 
tb* UtoUd SUtML H* ttao riatod the W*lto» 0*lUr7i 

msm Uvmm of Art, Md tb* HonkiH Vuwa*, wK«b i* 4»i«*d 

COth*i*lio*olR«Bbrt84tPtol**adb«tto*. 

A w m td drt*a fioB Dtanbn 18 to ». 18M. »»• f*«®tod to 
tirtt lb* *rt isdUrk* *l Cbapel Hill lad Citortrtto, K. C. 

rVBUCATUHl* 

B. F. UioMt m lb* »taU*i«> q* inry rt Art *« to* 

Smm m, tm twiT— % tmmn Bt am toofttry rt lb* ialrtwoli" 
tiaoiatko tar Cb* jmt Mtlt im» M ItoA 9b-81 

- I. B, BMMt M tb« rimm 0*Diry «e Art tor ttH ywr «4l«g 

M MMl IfT*^ A liMpirt «( tb» ■ i w ii rti y at tb« boWb M Bl IO |M>I» 
ttw br (b* tmt orttoi tmm Ml IMA vo M4A fto 1 -A 

BrtPtotfally fubiiliUbd. 

IL ?. TOcUAir, Artiny Z^vmtor. 

Dr. 0.0. A»ot, 

S mtr tUrf, iffaktAiMton /lutftoAtM. 


• APPEXDIX 8 

KKPOST OK THE PR£EK OAUJtRT OP ART 

So: I iW kwip r t« nbiHt tlw MTwUaMth ftnnoftl npoit «D 

tlM Ftmt OftUarjr «f Aft for tha andii^ J«m SO, 1107: 

-m oaucnowi 

Additkm to cJm ooUfctiom bj purthu* u« m follom: 


CTA 0»ifci4iii <KbMr). tmtwtf. A wmimd BsiAWii Cnp^ary 

»t«Mt vtm « l»Mi ptffaHia AM hf itIM Mr aJL 
trx Cif»»4 ♦Mr Ckm 4y»Mty A «f •• H WMu 

IfiBM • miA cr«M maQ Arm if wilmi Mai m4 

•utAr IwfiMirlaa DtriMiA la lav tittit iMMgaia it ama 
rA 4 f«<itfii Aitt ^ MU BfBT aJi <Xlfeiicmi 4 > 

S7M CBtDM Baa itjMM. A Mm: maIM HiT tjpa TAi mtu* li 

teaMulftiRi «1lk • aIab^ snMi 

A M Ma DMiiiv* AMA 

r Jt CMm IM* BtA if mm. A Mm. TB* mfM Ma • 0M M 
MAl WM pattBA *101 maB ama «C aim a^vta «i M MA; 
MMftar mjr gUMd vlili UM M IHM at tba Ma Hm iniM 
ttM li In Mfh iM fiiMirpM MiA InMptlai of fa Mmim. 
MiM«r. Om CtllMMid) 

9114. CMam ill fTTiMlii m iaitkr. A ttlrm. tiB mfira M a ^tA 
aOTt arm pMa aa lAt mk; uumm UM ctar 
. iAfUiir aMMaa tli# ar taNp il iimatiM a af Afiim aai Aana 
Mn Mfloti ts mMiMy UfA lilka. OteaMr, OMl 

Miatwt 

atA AMk. tamA-tmA mtarp. A mM if CW {rrm Cai|i«r n| 

vTlttca ea 99 faMaim kam: titar Urndm if "m M C mM- 
ffMf ia iiik brnm ItA; dlicHBci k nB; prlfra ia4 

Tim M0 If AM amaar Ml 
triL AfMa aAMMA cMarr. A pMMM Uaf fmm i «M Ml 

Mi 4Mai to aM militaa tot M if a rfciaii^ M 

lb# a^Maa if iMAar. am If OM 
fTA AMk, A. D. uaa IMto iAtoMMIf iiUlrifM A MM Wtoi 
near Mtbif MM IMM); TOi MacM mm if a)4IMM. 
n«ai M •iM MM la UM PaM OmbfOM 

•mm Mf. 

•7Ja. AraM. MmMA Man <)>• A pipar kaf tmfe • S'mM 

■rtpi ta MU. Btoi llM to • (M- f toMi ci to itoi M Mi M 
i lUflMaM nmMa M Im toUftoal Miw. OM bp OtoT. 

a 




44 ^ ■' A2CIVA1. uteoftt cMJTinAmjiv immimoN. imt 

nn. iMMe. fwwi««h4ftwO tmuuy (t>. A Inf ma * 

|r««MI Mfl»( I* U UM M « 9««»l 4l*crtl™. T «r» i aad 
■wglMt ■fwli UfeiiBtMiatf iB bM ud Mml OJH fey QXl 

«fjf. amM* <Y«(ki7>. tMeuT 41). A Mw4 «««■■•: iMtka 

MadUai ; A mUkum «# r*^ a«oa 9«^ 

M(* wtttApw IMM*: ka> 
UV to *Mlk Mrto* k (Milm vwMtof*! ■*»!• 

hM o S mmttKm MS tv ARt 

9I.401 *»*ie (tWtay). Miip ait w frt wtofc tmtmn 4tl. A maUm <d Um 
Qwm (C&toUn LXTU-UCXTXn: laCMr Waltw. AINmOm «< 
•Mdto »»d IMU !■ UM« «a S t«9tr taw TUta to toM. 
toW m kte “UW to Afto. Bfcttvt tad. 

nJiAUi AnMp (tanU). UM toaib mtatf- Two taw fna ■ Ow'd*. 

Mwd« Ktae aevta to tafk tom tok m v»P^: dtot t lb w 
to tod. U9W% ud Hta tnoMlMMI rtoiita k ndto i <ITA« 
••tm). MtaiMt tadaaaiT Md f tu i toiBA AMO to 
•MA < 97 « l a a tatod .) 

Sr-4S. *-- (tostoe). A Di UIA-K A toad tam («*«§ tataK); 

rtu )r«w r w to m t . d a l r—fili ntot to tack ud nd W T toto* 
taw floi SM to'tawi u t taw T** w tag to aa OaH to AtSA 

•vcofi tal 

•UA AtaMtok. A D. UBD kBd UPA A taOM to OMdnwntT ktotac to 
tmMm kmtold «1IA red wl*N kud tolnr t|»llv»—; Ita ONf«l 
twadtot to tto fw ArktadlW Btodi, red, Wta BW«. Md flda 
raadAMd (Aktoryto) oaMM'taMd taw lalOtto tonctopta 
MtotataA toCkdik Md d toll ff MtotoCoiMi all to cctora aad pedA 
Dttod eotatoSM. AMt to AUB «mr Mil AMS to Un, kic««> taf. 

r.tA dftatan. faMtoitok wtay. A tatkto totwd rtota*i IW dtattor to 
tod orttadM Ctafta Mdto. tod. Mat. ddd AMAta wl-tond 
Itotoy^t w AS pawAtoto* taw Utoitouw <U): lOBalMtod 
Atoiltita (A), ttatoto <n). ud toikcruto (Id). C tonAu AIM 
to AdM dW Ad: AlU to A4M. iwaid taL 

J7JA AIB^M. A D. IMA-L A kuAto koud rtata *lto tow ctow: 

(to dCttoddS IT i toM l (lAardAMtit. BUcA, nd, mad gtddRi raud- 
kud (litaito) tatA kauttu u to? fueAtoMt taw. 

Miiditoru (M|; IMtoiMtad kutolim (»), toUtolt (HA), tad pu 
■cn»to (lto(dwl1. Dated toadtato* kDd ndtotoA. OUltoAdAB 

0W ftB; If fttvnf* ^amt 

0J-t24 HviliA. UMiamtk tm^jxrf. Tktm Imw f?«ai • aC 

T4a9t If nml ladi }mt W bltli Xm a Xmi 

at atkmC tmt vwa MgM at WfOa, 

a impMama, «M tatax amta ata «smm to ••14. tv 
4iMs a^mam rram Ov mm Mwiwrrm m WWtt. 

VTJL 9aMaa, rtiMMb amt ar j X ]aathm b6u4 atPma tXaaa 

t Mb llilnA4 NMfAri mUIfnipM. Pam 

M IB IBIMt MVM tllMMM bMdBlM Olltp>W 
4M4 BarfwpmiMti Mib 4. Ik Mi. 

Up a aaaattkm at Wa fMM MUim mM'M mUc m li 
•Mr iMMi mma tParnmatat. 

nt MIM BlUUb <KlM|>irih CblUMpMr Mi UMlTAf 

•nrM li wMM am i fras ptptr }mam CMpbM. 


AM tv AM arwifP iMi. 
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fitwmt* 

njft CkiMM nu vmtaA, A. D USE. Bif Wo CMo <A. a 1 JK»-UMK A 
rtfw to aa wM i «<MaA ofiw » Chin Raai 

X>k M popw. tipMnnk loM. VHB. toA teM ral«|AM ^ Uv 
oftM. Maiaooo; OASkf &m 

WAA IbAb» MJiiei, BAJmiMoI, idMtMk tmU mrf . A BaMcal boAo <9oiM 
rt^) 1 » aliht tnm «tik two ftcnwo 0 WBtowM Mjr aoA tar 
•MmAuL run ««Ur «a lajw. U wit^h i ^ «LtM tr VlMA 
W.tt l o ti . aAJpti. rrtAfl ( T lw ru i. »>H 0 «ona> <0gWi7. AfMwiao^ 
tuUlcB*. roll Mlar M AJU br AMA 
MAA to«OK AAjpM. ruMtt (KAl>n«). IMO oUhlMMA nwfl A MkOl 
■odo (rorud. n«A): BAAiU omoo «• o iwro^ (Mm 

cMp^. AIMhrAMA 

ir. 4 «. lottos. KAJpok PsMft (SAncQlK iUMMma OIMMIS cuonry. A 
MttMl mA» (MrrA rApA): MAkAV uO n t m B « ctrAwi. OuIm 
«• ptttt. AJ 9 by AMT. 

lir 4 A<«TA ruiMu. foortMoa nmlwy. Tnt ffW ItTW (fiMiwd) - TTottw 
•A MM. <Mm Qo« mo r« O M n fTH V Ollor* «« si^M. AMO 

toraiuiaoMtrom 

TTA rufttoa. IlMAI mAmI. ko tHiMAb rmtmr y. A AiMMdary, MoyM. wtM 
tu bMpor. rutt color toA ttIcM piM ow popor- AlU tv (UAL 
SIM. INrMio. Bwit ochMt. loto PW omM Motua. tW pnpbM Mtao ooA 
nstt* 01 CSO FmuOoM (A Ulo: Aa mM»Ai Cnm tflMiri PISM 

AoruAM. (Mm om tttw (AMboMi) m mm «m Ip am. 

ITJA r wttM. HmAi o rt i Mt , A h oMtt eooli uj , TwuP mm. fctMnP—«« vUP 
MP loA wlot Apia, pop ttttjlap o wgrtcol Horrooiot. TloloAAtwirtM 
w«b (AAittMO «< prfA «o popM AlAAtv 4 b*A 
MJA Ponioiu UMt oMook PtiaootA tiitory. A » ' ■ ■■ Mi nnp § Um. 

Gtlon ooA pm 00 yopM. AIM ly APIA 
MPT. Iwwm, HmM otttMl. anralA MTUny. Tbo --f-TrWro Ip m: oo 
Uiottruiao «P u opioodi Id tbo poM '*Tbo lOpM roiuPloH*. M- 
doAod lo tls XAmmA ti A«lt |^omv MUowl ruU mIw, poM 
•oA ttJTOf (AotSofPl oo fOirr unobpPiUA 
tr.f. PwttOA AofOwl PMOA ■MoMtONtb eoo taiy . tty 8 Ub QOtt Ao 
oaptt, Oirlap. wUk oop aoA wtot Autt. Is Mk ttlpM t» ssA poM 
00 pipor. IImMum. AUO Ip AtttA 

MA. rptiiot. ttsiowl portM. ttMiMtli By —VTwnl «t BwAC. 

fuctnii of 0 yrtOM VMilit ■ ■■otlt of poM louwtt AfuiuA wiik 
Min of npton osA oopPoo* r«B eoM soA pm oo mp^- 
•ototo. AtM Ip AlOA 

17 JA rorttBA Sstewt ported, oofty ttitiiog oooCmt. a loooo, ooAM ooA 
brlAoA. oBooAiA Ip o groM POP eoter ool poM oo yap«< l»- 
onUwA wfOi 00 ottMPoCteo w Mottor Eoydst 'AM. (UM ^ OllO. 
ITMl. rwms. ttofowi pvteA. til l I m l ww i oi j , a «•«•>, rlMlp ooporteoooA. 
ssA Ml coottocMr. rmi cater ood cttd oo pipir Olcwtiau osA 
dote writteo wMM (bo liodw: noyU Mol—nod. Ml (A. a 
UM-TI. (UOP Ip OUtt (IBiMntol) 

IT.a. PWttAi, PofOwl pOftoA. Olcteooa cooiwy. PWtnM of o y««i« nW 
wttb 0 pomt 00 Mi wctei. IMo dcswtett win oAdltloM of osiM. 
OB pipoc. OMT by Oilttl 



ANXCaL UrOIlT SHITHJOmAN IWmTCTlOK, IMT 

9«m*T 


#944. r^«n. 9m€ fM* 9 AlbUtart tm wICB NMIar 

^ two «rn^w»ttnf !• fpt^rim. Dwm. 

iMMi m? tfm Vicft imgmt Oitt Iv 

MQU 

ITJT. rtitMii »tBf irtmrnt- /» #•*; • ««p k)liv. •«» "W» 

MtfA. dV »MMW fnrMk VMM lUM. 

idi— PM^i (MfrkrftiM 

vru. aimm. 8«m ini nr vm.‘ « nm «wi iMf mA ud 

tv* kUlflM «t M fW*. fUl< Amm d*ri }*i»M« MiUM «M*. 

QJW kv A4I1. 

Wtx rmiM. KMVM (K«lv>. CMbirf. Rjr 'AH Mv TOitf. A 

b*vl (knktP vai ra*»lM«>. •aik a»«r. «••• clavt *Mm d* 
mtmd vUM «mti) iM « VM^anM vub n«*r tte fpot n* 

VKMsaM «( »Mfl* *•« hanm » (•'■*•< »“ 

ItvffiW KvAp MBrtfCtM ladd*; kardfikM ovuMti 

Mk vttk OlMT «v AAM 

RJi IVtta*. tlVMMMvMflk cwtidT' A ptuter. ifelB vsiM. vliA a iam 
(Mm* ui wptiNd). ML mUr vktt* mtt nmm. 
«aiM <MMl slu* witk tiMM at tniiM M t i i. dmmm «iik a 
tavi ar KnA* iMtMtac k Iw ftlkV. AlAB kv AUO. 

VJJA MM taatftkMMKiMatk ii i ny r | . A |Mckcr ttwlw ii aai Np*lr«d>. 
VbMv tard. wM 0 •«Bv: Imdm* «MM «aaaHl vla» oi waMI 
wtwv fw Avi—Itf I* Mmi hi rMM. vllk AMKU tk itaat»4 
vtrt AIM «n viaaa iJi* h7 MAA 
OaraconaJ work hM, U bvfon, oom a M i a i l largalj in Ui« stwly of 
CkiiMVA ‘McUa, J^mimw, Anoale, Annoiian, Antnw, 

Kaat Imiun, and CanbodinB eb^Mta in tha eellwtiiUL, of tlM taxta 
and aaak Mhxdatid vitb Uicea. and in Iha praparaUon of Uda ma¬ 
terial for OaUacj taeorda Xn additiaa, 810 obj*c«a and MO photo- 
grapka of o b j a oto , Orwital for Ilia meet partf ware aukenktad to 
tha Ounter for expert opinkn aa to pvonnanoa, asa, tiealitj, or 
other ricnlicaMa. Writxan or oral nporta m thtaa tUaca wo 
aad* to til* laoduitioae «r priTato ownan who had reqoaated tkia 
eerrioa. Written traaalationa of 81 iaaeriptioM in Orwnu] lan- 
goBfaa wan ah» made upon raiMat, tad t inacrlptlon a cne in 
<Vr*t*. tha aiher in Sg^ptian hknylyph ko wwa oo mp oee d lor 
tha naa of two Dapnitnuita of tha OovanunuiiL 
Chnnpea in aihlhlclon have infolnd a total of M objaota, aa 
foUowv: 
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ATmiMircB 

Tlw Omlla^ ham hmm «pm to th* pabtte omy imy from 9 nneil 
4 : W o'Olodc, wUk tl» cmpdan oi UoaAan, OtfiMaM Doy, lutd 
ir*ir D*y. 

'nto to4*l «f vintocf ecoing m tt ckt MtnKa 

wu 140,191. Tbo Mai lUoitduei far irwk-d* 7 S^ «iiehiilT« «f Moa- 
dayt. WM 04^1; Soxtdaja, 40,000. TW arangv wsdt-day attMid* 
OAM WM SOOj lb* ancaca Suadajr attapJaac*, 8IT. Tha higbat 
montbly attandanea «m ntkM in April (M,^) and in Aagaat 
(I4,0M): tb» lo««it mooUdj attandanea in DaMnbtr (4,411), 

IlMfn wan liOOO finion In (ha iMln ofka Airiti j tkw 7 * 17 . IVa 
pwpaaat of (hear riiita van aa lollww*; 


rm tmttM itfnfmUlM 

TW iM in oIamm «... . . 

.. m 

rar CaMMw iMlatlMi 

M 

TUmIM MlaalteM. 


9CMr IteMam nilarl^o •mA 

... M 

tmm N4te« rn^rW^ 

f. 

AftMTteiB 

0 * 

Whl«l*P . .. .. 

tA 

OrtaMa) vMtarr. >Oa traon, —»f—»» 

ff 

_ .. . 




Wtik^tm WmumMf 

m 

T9 mi to to* itorur ... 


T* nk* tmloci A&i tototow fm Itotof? Mfeto 

« 

Ti to* iMUil** 4*4 tMUa*ttea. __ . 


T* touto ftotototom to ylxiiofrifi to tottotooMOM 


Ti MktoU #WKti fot rriMtoirtiM. . 

1*4 

T» miton m piiitoito 


Tto it* ■mbtot to* MIT.... 

... toi 

m to* «tolhllto* •bIMs OB to«oto/«.. 

..... m 


uRTma ajn oocvkt ■■nin 

Thna UloitnCad (alia w«n gtT«a b; nnnben of iba Mai bafen 
thna local ocgaaitatl w a. Vpn ragnwt, 10 gnapa, raa^ng frvM 

9 (a IS ptvaoe# (CoCal UO), wm* giaan inalmfrinn in iba Mud/ 
toom, and 10 gnmpa, naging fnao 10 tn SO panona (total M8). 
wart gtran dooaM aarrloa la tba aabibUno gaUarioa. 

mnsvcL 

On Fabraar/ IS, 1007, IbiMiiaa R. Fnllalon, paintar, (Mind, altar 

10 /aara of nwai aaoalkat aaMeai 

Oraca T. Wbiuia/ worbad inUnnittantJ/ at tha Oalke/ bocwcMt 
Oetober IS, lOM, and Jua* OOi, 1007, «n (raaatalkna «{ Puaiaa taata. 

RaqiaetfaJi^ aabnittad. 
a 

Dr.aO.ABOor, 

Fawafary, ^wMlinaam ImaHMion. 


J. B. (\naor. 
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- APPENDIX i 

REPORT ON THE BUREAU OP AMERICAN ETHNOLOGY 


8a: I bkva iIm Iwator to Mbcnit (U foUavna^ npoci oa Um flild 
vtmtnhm, oAoe work, utd oOm opmtioM of IR» Buma of Amu*, 
loan duriac ^ ^eol ;«»r okM Jn» », im, coaducied 

ia aMerduMO with tha aa o< Congnw of Uanh 1*, IMA Tha act 
nforrod to conuim tho followtne itm: 

Aaw rt wa tc fc a n t ny ; rrr t—H wWnf rtawl^ral-- n—ni Ai Act 

l«aa lB*aaa aaO «»a mttrm at »••%«, laa aaearaags wd ymamOM at 
arraaotailc mBaai maw tlw <aa «k a at (ha rnlthr-nWa laltiillM. MaA 
IBC aaeaaif7 tha yaf ritlaa at anaam^i^ Orawtacb tad Dtw 

tvaiiaaa ite pcrrltM oTtoota aad yaaladiaala aaO Iniillw iiyrwM IBAtactOa 

■nrauTtc naaacaa 

M- W. Stirtiog, C3ii«fi tpmA Uia ouijor part of tho fiieal jpoor io 
Wa^iagton, dori^ whidi tana tiw athoologioal npoct an ilia Jimp 
lodiaea of Ecuador war oomptited aad mhBtOad to tho prinln. 

At tha «Kl of Fabmarr 107 Mr. SUrllng left Wnhinfton far St. 
AafortaMy Fla., bi ordar to attend tlw oonfaraica held aodff Ua 
auqiion of tha Canagia Inatitutfoo of Wathufton far Uw parpnn 
of Mtliaiag a program of raaa ar e l t auiewniag tha hiitori^ and 
acehaofegica] part of (ha cat; of Sk AagueUne and rkaaitjr* At tha 
coaehanon of thla eoafeniMa ha amtuoad fa Maaattc, Fh.^ io ordar 
to azamina acona intamting aawljr (barorarad mooodi is rianitp. 
Omiuining ap tha Oulf Ooaat of Ffarwla, a viait waa tnada to ftrirtol, 
on Uw Apaladueok Ra«ar, whara a daard oollaetioB waa node oe a 
larga noond Mar tha rim smlh of tha town. Mr. Starling than pro* 
oaodad fa Panama Cftjr, Fla., in order to photograph aennl privifa 
arthaological oolliwtioaa. 

From Panaon Citj, Mr. Surlieg weM to Maeoo, Oa.^ for tha p«r> 
poaa of ouiaining li» larga irrhaologiral projact tbara which 
Lnaugoratad by tha Smithaocuaii InaiKutloo with Uw Sogm(|- far 
Qaorgia Andiaofafj and now baug coadiiclad aadar tha aoaptcaa of 
that aortatj by Dr. A. R. Kaliy. From Hatoo. Mr. Stirling proeeadad 
to Philadatphia, Pia« ia ordar to attaod Uw Intamatinna) ConftmKe 
on Ea^ Man, hald awder tha aotpteaa of tha PUladclphia Aeadany 
of SdMoaa. On the eMtdnaioB of thw ooaferarwa Mr. Scirltr^ 
rgauiwd to Waahington. 


JO A:n*v*x, KBi'CST surmncmAA immTVTioe<. iw 

Ur. Sdrtifif WM U> npMMfit (hft SHbilhMnkB IiMtibi- 

(io« M Um MMliac ImM U Uedi*. P»., o* Majr U, 196T. in honor of 
tSa oM hndradth uiniTamr; of (kt Urtb of Pankl Bhatoo- 

Dr. /oh* R. SwMiton, «Uy»okgMi, dtrotod tW t>^ of hia 

tia* dnriiif th* pott jonf to work m ebunnan of tho dnlUil 
State* Da Soto Expoditko rhminlMlnfi Thia inrolTad AaM upadi- 
tioaa fraei Hotam^ 11 to Daeawlwr 9, 1988, and from May 18 to 
JvD# ^ IfST, axcapt lor t dayt, D*e«nb«r 8 to 8, divoted to a a aaatinf 
of tb* rn—Itffn at th* UniTanky of Alabama, Tuacaloom. Ala. 
TW ftrat fiiU trip astaotM ovar part* of Florida, Ooorgia, Alabano, 
MiMuappi, LoaiHana, aod Taxaa- Th* m rowd wm roolin a H to an 
iatecMv* k^y of tlMt MOtaon of Da S«Co% note «U(b paaaad ikjooch 
MCthtnt Ml—ippi Duriac thorn aapodtiona aamll oo l laotk n a of 
pouAanli war* mad*, wUch wtU b* of amtkanta in kiadying th* c«l' 
tana of th* prahktorie i&hablunte of th* aaoaral aiaaa riritad. Aa 
fhairoiMi of tha tact'fiadiitf «wniw<u** of tbo taaa OocDiiiiakio, Dr. 
Swantco pcapaiad a rapart c o T ar ing aboot 800 typ*writt«o pag**, and 
thi* vaa adc^>tod by th* OwnaniMara at ila TWtakcua making and 
•mbodiad In ita r*f)^ to Concrwi*. Hi* «atim npoct baa tiiM* baan 
w lmiitted. bnt, >» poMicatlon haa no* yk Una ordacvd, it b itiU pon- 
•ihla to add mitanal, and h* ia aogigad in doing to. 

During Iho year Dr. Swaoton aho made mia addition* to hb date 
oa (be Indiaaa of (b* SooUiaam, and h* ha* baan oollerting from orig¬ 
inal •evrea* tb* moat important laftrooeaB to tba ^mpaw Indiana 

Dnii] tha and of tba Aasal year Dr. Swanton eetidanad a* a nMmbar 
of the rucntire oomaniUm of tb* IMvbioa of Antbrofiology and 
Pkyehalc^ of th* Xalioftal H>o**nii OMmcdl and •* rioo-prcsidtatl 
of Molten II of th* AiM*Man Aaaooiatioa for th* Adranmwiint of 
Sc iw oi for tb* curmit ywr. 

Dr, TVuman Mtehnlaoa, otbnobgbt, mwwed hb remandna among 
th* Algonquian tribw of Uw Jam** aod lludnm Bay itgien aodar 
a fraa(*tn*aKl by tb* Amariean Oennc*] of Lnamad Boeia*Ma 11* 
•p«ot aetM liaH at Moom Factory, and a abort time at Fort Oaorga, 
AUawapnbat, ami W«oDuik. Owing lo th* ptwwN* of eoiM AlHny 
Ch«a at Moea Factory and aoma Indiana fr«m Bupactb Romo n 
wall aa cm ahipboaid, be »m aUa to do panonal work vHh rlmwi 
By oomapoadmoa h* obuiaed Man* additaooal taxt-matorial from 
Bt^nrlb Benaa; by maatmg tba aoanagar of llw Hodaon Bay Cb.S 
peat at tba Obeat Rinr and an Indian from Lae k Rcmga ha ok 
lainod date from tbaaa raglona Aa nanlto of tha prtrtou* tXfmU* 
tien wan rh a rh a d up aa moch aa faaaibla. It nanha tW Ui* ateto- 
rnaot mad* proriouaty that aaat of Hannah Bay Ck** kan* off and 
Mum ag na b Saahapi bagin* b oandirntd- Baaadm t*?rta and rocntm- 
larin frcn the gaoaral arwt, a rather ooanplot* Kbedala of kinrit^ 
icRoa for th* Great Wbala Rinr lndian*,Uio*a of Port Oeorg*,tlwCrao 
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of Momo FH«ary, AJbaay, Auow&pMkM^ ud WMWMk ««« oUoinod 
Vtrj ctivioail; ciM ijiMb of mo^npiniCy faron cnMKootin 
martiait*; kwl it b to U fK<«d that tt Um Ot«M Whtb Ktnr «ad 
Albany bo(b ^pcaof tltbMtttriiky*ocrar;«( Wcntoami AUavapukot 
iUa ratrictad to muriafi vMli palemaj ust'a daii«fat«r; at WaoMalt 
ap p amdy aa ltha r tjpa obuioa Xc aay faa mraikinod tliat by Hu* 
gnittb tMhni<pw it u |><iaaiMa to abow ia tba ptaoM aamol tlat a 
rttudiar of old tartm hava bom rHplaMd, a. tba t«nt for eroao* 
aafihov haa boeti r^)Uo(d by tbe (arm originally rmtndaii to no'in* 
law, ato. Alaa Uta bnaktp •yatefM favor axogamy, bvt bo baa not 
bow aUa to And a tiva itnm or du organixation in tba wbola araa. 

Dr. Miohalnon rolaraad to Waabincton Saptomtor 99, wbtra ba 
atudlad Um aatorial gatliarad «n tbk and proTiw wpaditaaoi^ By 
< on wi { > nnA *ai f a witb Hndann lUy aflkiitla and a mbdoaarj 
ho nhtalned data on tho Oaa of (Tttmbcrland Boaa, Xonray IIoom, 
Oaford Raww, Trout Laba, OtalV Laka (all diabola to wbieb original 
/ b t«ida««d by a), IfotMraal Laka, Stanky, Pabcan Narrow* (db* 
lacta in whidi orif^ I u nplaead by y). A atody «m mada of tba 
Moetagnaia of La /tw>a, ovar 8W yaan ago; Um eribograpliy plaialy 
itMlicafaa kh, toll, and aoma «Om« vanatioao ara raftaacnCadaw af 
ona and the aniBo aonnd. munaly. the ooo aanally traBaeribid by to. 

atady enabled him alao to maka at bato am oanvtMO to tbo 
Handbeok of AoMrieon Indiana, and prim ona auppooad Algoolun 
tnba attnally vta Hentagnaia-XMfca^ Fvato oorTaapoodima tt 
would appaar that tha diabet tpokan at lataod Lake b a toixtitn 
of Ckaa, Oiibwai, and pmatbly Algonkin ptopar. Tbif indbataa that 
in a number of placae Oirra b eueh a ■uxtara. but appanntly aei on 
tha totoa nabi A map dwiriiic Uw dblribntMn and intambUona 
of tba Crea and UonlagRaia-Kaekapl dlabcta baa bean mada. Tack- 
nioU papare baea appeand in prebaiiooal jewnub, and athare Kara 
been preparaii and ate avaltiaic pibl teat ton. Tba Itartaa poMbbed 
Fox Miecallany (BaHedn 114), iha paoof- dw ata of wh*di wwa 
eemeUd during the fiaoal year. 

At the begianing of tlto fiacal year. Dr. Jobe P. Hirnagtm, 
adtoologiat, prepared a report on the V*e of Fena ia the HtdeUrr 
of the Indiana of Noetbwaatom Califoniia, eaniaring on tba aaa of 
fem anaeaf ibe Kamk tribe. The be^Eeta of tbb leetkei are 
really buUt of hnnfaer, that ia, of tbe duvddad reoU of tba Otegen 
pim. Bet the (»a maiUriab which maka the btofcata bMotifal ata 
tha glotoy black of vtaidanhair fbm mama and tha handatana rad of 
Wnodvardia fare AlamenU, dyad with aldttr bark. 

Dr. War rington naxt prspond a paper on Kiowa Uamoriaa of (he 
p f ai»i r llllle and of the Da^b Tow. Tba Kiova ImTbia. 600 
toilM to (be aoiith, aUU baee mctooriM of tba Bbck Ililb country 
of South Dakota, which they oKwpled aome 110 yean ago. They 
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thb wui» kBowbd** of mytlit ^ nmukahU bwJl 

ooluBii amt dtmdMK., Wy«s «• tfc* wrtliw«i«4» «lopi of the 
pl yf HUIb, bkovn k* Uj* DotII^ Tow. bat to Um Kjow* ta tbo 
Rack &*«»>«»"«t lik* • Ttm. An eiobonta *** ftniihed cm 

Um wbjeci, {amc into Uh W«o»y, w»d mytkolofy of tko 

Perils Tow«». 

Df. HkfriRftMi not fiaialwd » r^wt oo Tho NoitlMni Pro- 
ToiWKn ol lh» Morako ud Afwckik, txwtng n}«tMl UnipMfM in 
douil to AJokn, neObwoton CmwA^ amI tbo PkdSt CeoA of 
tU Unit«l Stoto, ona Milinf in dotail how tho nlatsoMbip of 
Haraho tad Apotlw to tbs IscUom of tho for noctbwoot wm dio- 
coTwwl by W. W. Tttrwr, libmnoo In tbo Potont 0*e^ WoA- 
kgtoa, 1>. C, in 1889. Tbio voltuainoua tnport ranntCad in tbo 
dMorcry by Dr. Hofrincuoi of n csnooi distribuCkw of thoio Ion- 
thf> mmp of whkh Inkoo tbo form of o wUibono. ‘ntair 
btWiii h bi tin for Noctbwi, ono prang oxtonding down tbo 
Podfie Om«I otid eoRRifuaiag i liulo nwtb of Son rromruuo Boy, 
onothor onWorn prong ootmciing down tbnmgb tbo Bocby Uoua- 
loin ngioti find oolnwnotiog in tbo Xorabo o&d Apooha of Um 
S outbwMt. An oxboMOtifO Mndjr wot modo of tbo ooriioii doeo. 
nmU ond mopo on tbo nibjact, m tbo compilotkm of which Dr. 
Ilorringtoa woo ■■iitlil by tbo Ooopopbw Board of Cooodn. 

A rofwci WM corapiidod cm tbo ^btrion Cbrigia of tho Aioori- 
eon Indkn, |—nting tbo btfcgtowpd. tho ooriloot biitonc writ* 
tng« oo tbo oobicet, tbo P#lnmo probton, tbo problom of tbo nooono 
of rrc—ing (•bntW by boot, orw or inoon* of fomcr Und 
bridgo), tho dlotribnUM) of cribM and dcunty of popvktion no 
bonrinf owl tbo tbooty. and gooonJ aapoeta. In thb Mdy bo wao 
mriiTiil by many oUmc itudMito, molnding notlT* intsrpnton of 
ibo Bering Strolt region. Tbio ropoct nimioto that Ainorka wao 
flnt dkeowod no a nonb of OTar<pofialatkm which devnlopad in 
tbo oaM of Aoia and foftnd Paloo*8<boriwi poopbo to ootor Uw 
Chnbcbi PaniaoaU. Pnm tbio point they oightedl and ipiUod o*xr 
mte ABtfiea, owng tbo DietBede lalandi aa rHtiag plaaao «a thosr 
UnoUc, if tbio wiwo daring tho period of tbo ozlitonco of Iho 1W> 
log Strak, and fallowod tho food awpply down whal it now the 
Aloakan oeatf, arfthoao nalMng that Ibsy bad dioeorarod anything 
nma than an oadying ialand. 

A paper wu pr^«rcd on tbo Ufo of Jeratuaoi, Apacbo Indian 
Cbiaf, and Uw Indian kndor whooo expedittooa probably coot tbo 
Uniltd Stain) Oovommonl iim«po aaonoy and traoM than did thooo 
of aay otbor ohkftnm. The Hf« a^ Umao of Jaraiino wora 
■kianUly oaanhod» and data wan ampUeil in chronological order. 
Ibo material of thio paper la eopaeially ialerwliaig to tbo Aowrkdn 
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pvUie u ii dMh with » period elrudjr dtaiintB|^ lit the nwnnriee 
of UtIbi; mm. The naow, Alo|it, of the &nt wife of Jmeunto, 
was dieeerered to be taerelj • omwptMn of the Morfaen <*r*»*«** 
BkiM Qoadehtpe. 

•Studies M llDCUlMlo reklioniiup in the SeaihwMt end Califoraia 
were oontimud Then Kudies here leeulwd hi the diaoowfy tha 
TfeBiO-Klowan a*d Aelacan are ^Matieally nJalMl, sad to Oiw laqpvr 
Cnxip Dr. Uerr1nirt<* ghv* the neiM Petlen. The dieeoTerj wm 
■Ibd made that Ilopi is s SoQthan Celifomie ShodioMnn disleet, 
^tewinc d«T«}opsMnts kn ceoMBon with the SowOwm CeUfomie 5bo- 
iheneen dtaleete, eiwl MMSHnUtif with then e dteleetie ftoap of the 
Aiucsn hmily in ooDmdiKinctMfi to say other gtoop. This ontcy 
of HopI with Sowtherm Ohfoniie Shnelioocen wm &rM DOlked mniiy 
ynan i^p*, tha word for wood-rat (a Hopr ydrfe, wood-rat, SoqUh 
era Callfornie Sltoeheaeen fdelo, weed-rat) Iredhit iaunsdietaly to 
the disDerery. It was also notified by Dr. J. R. Swanlort end Dr. 
Harrington that Taao-Kiowan tad Wwlinnaaii have giwitie tvda- 
Ufliiehip with the lenfigM of the SontheeMern Cnieod States (MoA- 
h-igein. Chitimacha, Atskspa, Toakiwa, Tbnacu), Tano-Kiowan, 
for insianoe, and all the ^thaaMcn Unguagw abore-sMciUeoad 
showing tha charactsnatse prefix «•-, eovMthing, and w deriving 
notsis fnoi verts (a g., Thiiasii lAa. to dwell; aolAs, heene). 

At the bBcinning of tte flaeal year Dr. Krank H. H. Bohciia, Jr., 
archveIngSat, was aiigagnl in sseavatlng at the UmWiinskir wta la 
nofthern Oelorsdo. At thie pUee reMams ettriboUble to the ne- 
tsiisl cuhnre of FoIsom man, one of the aaiUeat kinmi uihabsanta 
of the Kew World, are fouixL Tbs 1M0 bvestigatiem eotiftiteted 
the third esaamV work thm, end veleshls new mtamstMS wm 
obUtiwd «» this imiwttant phase In the study of the hlalory of the 
Amrricaa ladisn. Digging wes oarriad on st three driwant por- 
tiotM of tha ula, and ocaaidateUe new boM natorial and several eaw 
(ypM of iMphi w eets came frraa the excavetkau. H<wt of the bones 
worn frora the large extinct speass of bison (/fiion tepfan) which 
ths paopie huatsd, hut la addJuoo e noiber of boneo from the Amsr- 
imn caiMi, probebly CsnutlApt, were ehcained in direct sMncaitwfi 
with ths bim booM and with stosK ioiptaatnta. This adds one more 
extinct speebM of eniaat to the list of (hoee fmmd with Felecea 
artifacts. One of Ute significant facts eataldialMd by ths werit k 
thu tha HU WM oeeupwd befoie ead during a period rhaiactMsed 
by the focmetloci of a thick, black snl layer prodocad by haavy vege¬ 
tation that thrived when eonditlocM were mom favorehla than thews 
of recMit tiaoM. That ths people were there before ths mespcm of 
this era of ebundaM growth pooits to an even graetxr uitaqeity than 
tBst nsjg^ail by tlu ptesaoee of Iwpkmente and boMS in the bettom 


„ Mswrr iwTiiwiAJt iwrrmTiiw. U8T 

otammilhT^ 

In iW Utl« p«t of Aug«l Dr. •»» J 

w«r Kamr. Cohx, wi>*» Fotoo* typ* object* »« by F. W. 

Ponn end U» nn Weyn*. «* ®****y- ^ 

M * Imt tome* ai tho *olUii« Urmn lyl*< alfifi* U»* •«>» ^ 
of tb* S«uK PleU* »iwc T»lJey. 

It *n a a«P. but «M oecup-d £nr a fOrtttdy rfwct pa.^ of 
SpecuMM obuiMd tl-« wptaa*^ a typical 

ts tbcaa froa* the Ltn rVnm a i a r ito th*t «t ia 
U> (NtingiiiA batwan ipadiBati* ir«m th* two awa Boo* m 
nna, aad t hw le w atad ata ae fnsiaaartary that th^ at* «ali*ck*» 
<l«t«fmisuitff Iht of fht AftiAili 
Aftar tha oomplatioQ of the U»d«aoi«M^ M»d Powa atta ta*^ 
CCkM Dr. Hcborta p««-dai to Swrtm#. Colo, wtew ha rwt^ 
mopeoiad a n«m)m of in that rvinity. 

of«>f*rawitoeiitntb»th*Foto<antypeine»«mJ. FrwaS^m« 

Dr Beberta murniJ to Wuhinfloo. Tha aottima toontta ww 
•put in the »otfcmf ont ih* matarial obtainod dorUg tha 

•uMMPh inta at iga tin aa. ^ . 

Fcbratry M Dr. Boberta adUd lor Rfyp*, wbara he «rr*d 
M one el 1*0 Aneneen aipaita at tha latarnatkmal Coefaraam of 
Anhaelaciaia haM Man* » to 17, uadar the aaapkaa of th# CW 

■uttaa for IttolWtoal OwparaUon ol the I.eega* of Nabem*. Aahia 

pwt of the egMda far th* waeinni, Dr. Koberta piaaentad * I*P« 
tm tha aabjacc ‘'TV Mataml Orfanizatioo of aa Arcbaolegloa] 
lOaainiL” Thb included a daacuBMS of th* efcoio* of peraooaal for 
a field aufi, the aecwuig of equipn^ the ae t a htS a haa wt of fieU 
hiaitpairten. tad the nmral adn^iatnUeoci of moh a project At 
t}» doae of (ha coalcnoca ha rWtad a nwnber of ritaa ia GgyfH 
and had aa oppertoaHy to atody n > »ah o da of axeaTattoa and fuaaral 
aMheekfkal p a o otdure aa prartioed ia tha Egyptiaa awa. From 
Egypt !• w«u to Qreece, Italy, Frame, and Bagtoad aad ^dtod 
coUaeCkAa is the maaeome at Athene, Napke, Boene, Pant, ead 
London. He retormd to Waehingtoat April fii. 

On Hey SI Dr. Roberta kft Waddngton for Kingmaa, ArU, 
vbera I* and C. W. Qtlaoro, owator of vertabcata pokoatokgy, 
Uniied SietM Keteoml Humtiae, inreetigeled a find of taaModea 
hoaaa and man-made objeeta Iha dapoatf ia Vxated near a la^ 
ipriag H "tthM «Mt of Kingmaiu \ watk^ etudy and axcamtaoci 
danonetratod thet tlo material wea a eeeondary dtpoait, waehad in 


fran aunomdiag elopai, and of no mpoTtaBea from tha atasd* 
potnt of tha iMndatioo of mu and ettind maaunala Dr. Boberta 
leil os J«M 3 for Daom, Colo, ud Port CeUioa. Ot 

J ittia tS ha taaiuaad esraraciona at tha liadecnwier mla. By (ba 
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•nd of th* yw an u«* oomlBf 975 aqom fM hAd bMo 
tUkcoTtred, NamenxiB implimtnti ted oaniidinbti addkinmJ is* 
formMm wvre obuiiwd 1i9m Ukb work. IImm d»u mtto w roofiil 
o«st moi« fulif Um ttorjr of (k* coatonw %nd hobiti of FoIkmd bmh. 

•Duriif thr wiotor ■mtlM Dr. Bobcrtt •!» pnptxod mwal 
nfi—fTipti on (W rdijoM of ibr work ot the lioikoaMkr dco ODci 
oo SoulhwMtorn ortkaolo^ n KoncrcJ. 

Upon Idr rtture frook Sponub Aori; in (k* fircol jfoor. 

Dr. W. D. Strocc, aiitkn|ioloci«, ipooc hit «nttro tim ia workiac 
ow Um M«boolo|(kal ooIIocUmm fnM thr UIm Biw. WiUi ikr 
tariOMMO of Alfr^ Kidder 11, utd Dt«»I A. Peal, Jr., Dr. Stzoof 
eompletad tbo nport oa thu work which ■ to ka pahlidad in the 
SaittheoBien MutolUaeoae CoUeouom ander Ua Uilo ‘Pralimlnnr; 
Rapoit on that SnulhoeaiM IwaitutiaMt-Hnrmrd Uaimnetjr Aroheo- 
)n 0 (<J Kipedltloo to Northwertrra Hoaduma, 19M.* 

From Jolj 1 until let* OotclMr ItM, Dr. JuKon 11. Stavnrd, 
due uMhnqMlof(iM, nwninimil hk work of the paorl oue jmr eawo^ 
ShoriMwoB trllwo In (h* OroAt Boito ead FUmm ereoa lie htd 
two objoctim: Find, to etodj tho eeolagknl bub of Um amiitl ud 
politkol orgmaiutioa of the benab of boree Sboihoai ia Utah ead 
Idaho to eupplnmemt bos prvrioaw elwd^ of Uw loot Shoahoni of 
Kende; eaeo^ to eooUnoo hb cthnoigfiphk eumj bj loeane of on 
ekmcnt Ibt. An oliamait Ibt end utbfertarj eeotaigMMl autcriel 
WWW pcoeoroal fracn tha follerwini: Baaaodt, Fort Hal) Shotboiii, 
I>Nnhi Sheehooi. end Gtooee Cre^ (northweetem Utah) Shothonl 
at Fort Hall. Idaho; Proeoontory Point (Oraat Sals Lake) ShoUioai 
at WtMhakU, Utah; PahraBt Cta (a»« alneeet oxtiiM) at Kaaeeh, 
Utah; Gadnta (datamiaad to acWlly Shoahaai) U Shall Valley 
aad al Deep Creek. Utah. Btfoie letumlDK ta Wathlnctoci, Dr. 
Steward drora to Fallon, Nev., to ciramuM (dabb catwi uid to hoU 
preeniea, but found little of iatarenL He latanaed by way of aouth* 
«m K«v^ and aoutliem Utah, mnkinB brief tI^ to aavanl Soath> 
ere Paiob iwratioea The muaindar of the ywr wu deretad ta 
praparaeke of leeanrch matarlal fer pohlketioe, aod eiffat man*, 
•ertpb bare been ootapktAd. 

The ba^nning of the fiaeal year foond J. K. B. Bawltt, atbaolo* 
giet, on Um Tueearora Beearveuoe eaar Lewieton, K T., where he 
erant to eontinwa hie reeenrchea ee the League of the Five Iroqaok 
Tribea. Fieni Lewbtoo Mr. Heeiu proceeded to the Grand Rirar 
Grant to the 8ti Sabona in Ontario Ilata be bad the good ftettUM 
to a cowipleta Mohawk taxt arabodylag the ao-oaUad Hand* 

eaana Lake laligim teaching, thk doomant o o e ei i tiB g of nera than 
5,705 Mohawk tanM. Contidvable additional informalket wm oIk 
tetncd DonoBcning tlta btaraaiiag deal neiwa of tba tribal orgeoba. 
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Ooft. WMh»gti»Mr. H*wltta*>pkt«dUle^l*Il•- 

I«tifla of U» Moliowk taxt ftriitir ^Moik of Uw biitk omi oorijr cUtd> 
hood of I>«in*wid», Mho toollwc MoUwk Uad priof on aecouM of 
U» doodax U(k vko baeMM th* PModao. 

I>utBx th* moMh of JtuM 1«I7, Mr. Howiu acala fefi Woiduaf. 
urn tor Bnwtfbfd. in ««dor to «kook ov«r bi tko fiold kio 

tiro lorio tMoworipto ia OoowUgt (oit, om bung tho Iroqooti 
X«» Yoor Qummaj as4 tho oUwr oiwii iti n g of tho tonr Thaoki* 
001^ r«U*«]|. Tho end of tho fiatol ytf fousd Mr. Howiu Kill 
in the Add wgigod la iMi tnilc. 

BnOBUn wou airp rcoaocAnoMo 

Tko of tho poUiaatioBa of tho Borcoa wao eontiniied 

iliroogh tho ymt SUtnlty SootIoo, editor. 

Bolkdn 114, Yox MioeoJUnjr, bi- Tnanaa Uicholtna, vu wiiad 
dnriagthojmr. 

BttUotu lUi, Jovraol of Rudolph Friodoneh Kan, odicod bf J. K- 
R. Howttt, woo rolaMod for priotlag. 

Bulktin 114, AwacM Ootoo of tho Oroat Soh Loko Bogioo, bj 
Jofian B. Stoanrd, mo roloaood too printing. 

An index of Sehookrnftk Indiaa Triboo, in nx ToltuDCi, hM been 
further adraBoed toirard ccmpletkwi. 

Work haa bora dear «a other auuMooripU in the curtodjr of th* 
editor. 

PriilkatMM dMrihat«l (oUM li,m 

UBEAIT 

Mub Miriaa B. Ketchutu <ontinaotl ia chatgo Uufoogkoat tho pear 
aiUhtariaa. 

AooMdom dorii^ tha fiml ymt ntimboted A80 TolaoMB, bringiag 
tha total BUfflber of volumoo la tho lifctar; to SMlfti there ore al» 
■bout »^000 pompliVto aad ahoBt 9/300 voIuomo of uahotiad pettodl* 
call and OMtoty tranoactwaa. 

Tha aonbor of tdIihimi pra|>arod and not to booderjr van l^MX 

Library of Geogiva carda hare boro obtaiaod lor ptactlciiUy all 
of the now hooka lacairod during tho year aad tor omm of tho ^dor 
natariaL All bow tootarial a Mng efauaed in the Lihtary of Coo- 
fian ahono of doanAeoiion aod arparaulj rfrelrod. A partial 
d^toaitarj ret of lohrmry of Onngnoo oalalog card* kao beon «tah- 
Ilobod aad will dioMlj bo initallod in working MtUr. 

‘nio week of ndling tho catalog oontiniMa. Tbiitoon drawora ara 
aev fiaUiod. 
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A fiMt faujr miatag DmbcM huft ban fti|ttiit6d ui tMalj 
&U of tbiM ham btaoi mppBfdi iBxnindiig in aoaa caaia to toranl 
▼ohuiM of a Mt Of tha aidbaafo ttta, 8 oU Ms which had bano 
diawod to hfm ham baati TrmlibKifcid^ and U oair ata ham baan 
aaUhKihad. 

iiMimaTioaia 

PoUowing ia a aammarj of tha vorh aoMnpliiliad bj B* Qi Cba« 


•edf, UlnatMttt: 

.• .* . aai 



... 

fltlii Wmwi ar nnokmi.. . 

.. .. m 

rtalii waai ter acoftrar.. 

— m 



rMaa riiawlaa»».»... 

..— 11 


TVongaatii uo#_____ 

MacbialealtfrawtapL...__ , , , , , 

I^tiOTtef .. 

Vater Cii4tr ,. ■^, ..... 

Txal... W 


€QU«;nciMa 

Skaanal walaM from tm orn «q Oaaatand rmlaaaia* firmm 
OMoty, ria, flit 1 ic>id \9 tW O w ki coio*tatlBai wtcb tkt r>a- 
aral OfO Watka Aan^alwmOwi dwaoi tte vtaw a( laarai raaa 

maetomal 

Arikiglig^l lai^ii aai tad aaiwil kama wMcM daiam 
maoad asoitatlcaa la OWfada anrtiir Ua alatw la 

enfamcim awa dk« rvdwal O- W. a. 

wncxuajmca 

Oaring tha aoom of tha 7 «af iafannalkn via AimUhad hj 
mooibat) of tha Baima aUC In raply to nunaarona mqaitwa aMm* 
ing tba Vofth Amerioaa Indiana, both paat and p r aai nf i and the 
Unimxi paaplm af thi pmhiatacia and aari; biltarle piaiodi. Vari- 
0 U 1 fpacimea ant (o (hi Doraau vtm tdaotified and daU on tlMs 
fttrtnibad for (hair oimm. 

PiwohmL— hlha Htltn Heitkanripfa, josiior abmgrafhar, raiigiwd 
March 18, 1987. Miaa Kthalwjm E. Cnrtar via apiKriotn) May 1, 
198T, to fill tha Ticnoc;. 

Baipaft folly 

U. W. SnLuto, Chirf. 

C 0 . Anor, 
jSicrrranr, gmfthiofdna 
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. APPEST)IX 5 

BEPORT ON TUB INTERNATIONAL EXCHANGE SERVICE 

So; 1 IwM tlw kooor to mhmk tW feOowmg nport om MtiT. 
of (te iMamuou) Eirhim* Scrrte* duriaf cha find j«Mr 
•«MJiiM80;lflS7: 

Fur tliat yttf tba (ninnwiiiinal approfnatScM ww $44^6). Some 
yttn ie otdcr lo eapphmeDt tte eoxnaU grmnted Oeograas 
which have MW brnn MfBd«K to oaoM the wcin expaiw of the 
Rauhenge Stvrke, the Board of Regw><« of the la^ifaBtien fere etl- 
tboritj to dierce gotOTmtiHil arUblithnMnU 9 ceota e poeod for 
fcrwerdinc thaor peblkstloM abroad through eachaac* rh a niw le. 
Tha ooHeettom from that aourot duriog the year wm |S,^L49, 
owkii^ t^ total rtOQurtm araikUa (Wi,U1.4^. 

The number of pedtatea handled duriof I8>7 wee 907JHA, an 
tnmoaa of «0JW& IBe wei^ vm <91dU fwvoda, an inoMm of 

IV feUewiay table gtrw the numbar and wdicht of pacAa^ mA 
aad icoBtrod throng the Ezdiance Serrioe mpanled bto three 
tJamec: PhrUamaatar; doouBceitK. d*f>artmoata] domaonte, and 
■iiMitifiti aad titeni^ iMiblicataona. 







aw. 


* 11 *. '*"iTTpijrfl 

^anr 

•ow^H^e 

•■■■fna 

'dim 

mm 

^mampjLaijUy 

■a;* 

=r—m 

mm 

mm 


uxm 

---- 

m 

m 

mm. 


IV numbar of boaei ahipped tbroad wai tjOO, an ioerceea of U9 
orar Uie proeodiiic ymr. Of tbam boaea, 949 wete for dep-keeiae 
of tell MU of United Statee gnTemateotal domiMnU, aad tV va- 
(d.0d9) »at* for diathbuttes to aeoeallanaoiu edabtiah- 
and ladwdnala. In addkjcm to tV packacm fonrwdcd in 
tbau that* were inuMnitted by wmii 17^, an inrreaie of 
ftA97 OTor laat year. 
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AionMt nsrott mmnosfux jsnnxmoH, vm 

nuMU txcnxim ouvumon 

tn 1SM» tcot jfwn tha orfuinlM of iIm SmkhMioA 
i^iUtn of ttcWngvo, Uim eoadMded al Brmwll Mwmi tin 
Dnicod StaM and a aiuibor of eCkar coufiftma two aadianca coorao- 
tMii. Ilofin^CtenotiooA (StettXXVf 14tt),proTidedfort&6 
intonadcAd oaohanfoof tkeOBMCiU afrd aekaoAa and Ittanfy 
pobluatiofii; and cte amnd, Gontaoiko B (SUL« XXV, 1446). pro* 
Tidad fortki launodiato vackanci of UnoAdal )pon^ Tba ScaHh- 
mu iM^ttbon wm cbargcd bjr tha with tha dotj of 

out tha praruaaoa of tbcu oocmitioBa oa tha part of tba 
Uaitod SUM (S^ 3UV» W1 C?Ofrmon>l Smludoci ^ptovod 
Mar. % lM7f ntung M>d« SO <ofim o( aD fOoanwi»f%til doouDcnU 
for aaekaaia porpom; Scat, XXXI, 14d4--CoicrMionaJ Baaote- 
Uoo ilvroYad Mar. A 1101^ ipow—iny lha twinhia of docuimnU for 
anKaiifa to aet >ti<oadiTg[ 100 topioi; SUL, XLItl, llO^^Priotaaf; 
Aot approTod Mar. 9, 1001. far^ar inemaiaf tSa nuAhir to lAS 
cofDia; and SuL, XXXV. 1100—Coiunadooat Baaalution appcoitd 
Mtf. 4, 1006, nttnig wda copiaa of tW Cwigiauonal jBccofd for 
oehangt wkk foMgti pariiamantarjr bodki). 

aoatfiia tba Ont cmranticn, natnalj tha Uoitad 

8ui«ft| Balfwm, Brasil, ftaljr, PoKagal, SofAla {now YugoOavU), 
SpaU. and SwUstdandL TBa aaoond oonnntkn waa lignad hy all 
of Iboa oo—lrwi eaoapt Swkavland. Scnoa tba ndScatioo of lb# 
BruMb Ow^oMkan tha laUowitig aoontiiaa hart tignifki dnir 

adhacanoa Uwoto in Om o r Aw in which th^ am linad: 

a Piatw ana mvaattm UiO 
& AimMc nwiM! ciwiAfJtu a, m 

a fariiasf—aawMasiM a. tiia 
c ca»gawi<*aau tica c w o sna ^ ma 
a FcMa Mftiia a. nas: caao M ua x m. 
a Winnh iHrt womm MO 

r nomrr-tBtb fiwyOiA MS 
a nio«akle^(MCli cwt*i»diaa tOOl 

a Uma-Mli micatkaa IM. 

A FNa aw af rtiinw-UU mtftmbmL mi. 
la aui-uu wiitmbia uaa 
11 toft-utAflaa a. m 

AlthouiB^ not aO oowntriaa joinad lha asehanga aanvontku^ ma t 
of likMB oat liMcd abort hart «M«r«d UtU> exchongt iWotioni with 
tbt United Stetei a*d lia«« Mtebluhod buMitt M CTn4ii f1 llit 
wwk. 

ruauosr coo tr w iuj i cm ODmnftKTAL ooccMcsm 

‘Htm an forwanltd to fontgn dapoaUurin 111 ttte «f United 
Suite <dkia] pablitetien, 81 of Uim» htinit fmQ teU and M partaa) 
■te Ttw dcpoaiterj of Ibt full at fbrwurdtd to Ptev hnn bt«i 
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fron tha DiUkiCeeB NmioimI to tbn Saccate te PropBgmiMU 

j ftibt>CBciciniB, ^finlalario te Rjiiancmi Bxtertof**^ Lim^ 


PM«iTgvi» «v nu OTl 

ftwiwius IteliCtfte da lilACtaM fiiMmB Boam 

BumaB Ana*: 4* I* Cnlw^a* Kartell 4i ruu» 

nifei. *ria*rmBM»ar 

Anm^UA: liftwty aC tfc*O—*aa>ntt> racUani^ CtaBam. 

Jtev Booni Walo: PtMk titerr^ Sooa Wtiia. %4MQr. 
OoMNL^aai PaiB*MaU#t UBf*fT. BrM*M 
a ui ' in loaTBAU*: Pwinn—rify 14l«irT. idiiildi 
Tawamu: ^rttenneafy U*ctvy« BadBft 
nc*«H*: ridtk Uamy *1 rict«M*t X »fc»araa 
Wanv AfviMJAV raWlf Utprary at Wmmm AncialKa* BmA 
Awm*: MMtoMl wim L 

Bnoiirtf :* HHiliKlA*m R«9m)A Bfvaiaa*. 

BB*A! BftttotW* Wtdaaal. Bd* d* laMCraw 
Caivaa*: Udw? «< r*iU*a*Bt. Qttm. 

UAJBMa*: PwiBfadil liteafy. VlMlM. 

OytAM: UdaUitv* tJMiy, Twaa**. 

OwiDT UNvy ^ O* Lc t idun* «f tda Qa**BA 

Okm: Bfirtitif dd F*«d*t^ 

Canu: Xausoal Qtmml Lidcaiy, aaaUaa 
OetMMAl Bfbttotee* Hadaaal Bicili. 

Con* Bm: Ofctoa di P^dd** r Oula laMmlMi d* r«Mkad0o*B daa 
iaad. 

6*crHa«d* d* iMad* (Am*** 0*a****** y Ca«|* laMMteaM), 
Ibitua. 

OMiM«*AnA; d* FAa iiitiii Hktkfm^ Fr««M 

D*aa*m: EmodiBi MUaiAaM, capaadadtA 
■ami Bama 4i* FaMMadaaA UKld*** dM flaia*i*> CAl**. 
ftoaau; BUcUiacaaMcBa fOUM Udrwyi* T*uia^ 
ra*aas! BUtteeiddd* Xatlmala. Firt*. 

Omaat ! lltltBal*a*>BdPBi t» BilrtartiiniHaa dn ta aicm, BmH* C3 1 
Bam; TmUmn^ (DmMm fC lia BCM «d 

BayartwB* dlAAIiMMtMAck. UQmB«& 

FaMU i FruMiifli M*tddlll*rt*d. lattla^ H. W. 1 * 

UMWti W^lartii laadiidiNIdAdi, Dr**d ta K B 
vrvmwm*: uidwBOrtimut, amwjt. 

0«ut BitaWI 

tainmi DiitfiB llamas f.iadm 

Ombbm: Oky UWmrtaiy WharWt tlWaiy. Olaafvw. 

LaaM: Unkn BdMi *1 ttooMln Mi rMMl M*m (PfptMrr 
^ «Ba LtaBwi 0»Mr OmmU) 

BenHAsrs A MacTBr araddiyW* M«r*t*cB, B ii ia y M 
laMA: IM*^ liBtBfT* QUisim. 

IMS FM 9ca3«: HbOmI UBiafy *t IfdaaA O ad rta 
I«*ay: MhiMn ddl'Woanloaf 
iATaJij lso*H*i UB*«P7 l«f*a, B*Bya 
^TTU: mMBCMqot rteu fuia. 

XMMB ^ IUtm* : Ulvary «C IB« taaf* «d SdtdM Onar*. MftatrUad. 
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^ffpAtr RKK)nT ttUTflUOUUSJ WSTITIJ^lOJt. t(S7 

Mbm: TrftHnm KmUmL Uotea. D. t. 

Bmi IJ»cw7. ^ 

MW fMi*An a*Mnl AMwMty UMuy. WiU Ww 

thmmmM Um-tam'. O. M. fc»rt»iify OAc*. IkUuL 

|Cv»«v: CfclmMtiMy-IMWMOd^ t Dm Wity tk. OnwMiHrt 

«* rUMfii-n T PiWMMto—. UtaHmm 

rvCMt nmnfc»^w> W iUDtAa. Wftfmw. 

IHBWWfcl! MIMteii XiidMil. 

^wjkinA: BBCtefHL 

»vat arnrtm J» OtO tU f wrtn i l d» Pam c ^ rt i*. * Pm»» 4i • • n t i m 
Ml MWrtA 

avanr: Kmm» wa iu ci tu . Btoekke^ 

8»tniHAX»: IMdMMtw OmimM rMInto. 9 «m. 

1«HTi IMaMMn 4 b IWmUm r«MMw. Aakua. 

Omn m Bavw aihcb; Kut UKuy. ftMn'**, Tvmbvmi. 

Ubm «» iuiM taMMr taWM! Ititt ObbIii) BMft Chi«la»« Mmmi 4. 
Usiam; AU VkmUaa AMdMM ter Ottanl wttk fterte* 

C»itrti4 Ktev. 

OvMMr: te ISafr la—riMHii^il te INjUksciao^ 1teatevtte4 

VtnciLA: BWteCmi McIcmI. 

ruvMUfU: tetter te Btetirte 

HMintteBi cv rtirui m 

AMMAMRM: MteteUT rtf Bwiiji A^t»% I S te HmtIo wp ItevMtMte. I T i h d l . 
Aowflu: yymm: teMteditter aiadi wicik AteteUuf SiBteHaUfc 
Brunr} MUMm te4 0. yirtitett. Lt Pft4 

DBmt 

Msnir OBI0; DiMiCte OMl te SilMMtei «0 MlM 0ilte aMltmta 
01# M * tetettrtem te AHMMrr t^tetentv# te Eteten, Mctbnp#. 

BvriM Qmvut Q»«wwM t tei i # Ui/ te Olte^ (te Mj t te w ^ DMMfA. 
Wlitelter tei AAkirai tlaactep^ BoAr. 

Gab AM* 

AlMitP; fMwtedbl ttemtB. BtepMAAft. 

jiiuiB Oatnau; rmtedil tAnir. Tigtert^ 

terv mmunx: t^te^tilM Lite Ary, ftetertote^ 

)tefA BM^lA^Pwte<M^ Bwitery «tf }te»« tetete. fUlttei. 

PiocB WBiwum l 0 jui>: lartetettft UInrr. QiiftotteteviL 

IU4K*VCM#A«: OMMMte tteteiy, 

CtOdm. dktf BnerrtAry^ Oth» (>M»r4 Dtpirtarol te IM f4lmrf).<McteM 
Orart: KitIflBAl Utettff. MylM. 
lUnM: matettelterMli, ftertlc 

IteaunteJi ftacWte: BUBteteM tel teMtei OteMB TMjlQa 
ScVMM: BftteteM teidialQtete. 
fPEAite: IterSMiBtecy Utemry. Bniitefftefc 
OmnAWtt 

IteMit: BwitteiaatMit Mr B tetet «oB teiAvtettei topItBiteittM 
Dtioct#: BtiiMad CUwiUMBItetettMk. 

Smb: QkteMtetiMteltetetMk. OteM^ 
tXmm; FmiteM itf tM toBta 

TrantM? ItettMteff WfcUtetefc LiBtePiBffitrttef, iM4 
q—n; UteWT <tf rmUteteA AmuL 



tSfOftT or THt UCUTAftT 


NickMl QwMmM, 

aim: iMNtAlM €t^t 4m BiktlMi l itif >i af ii> 
diiipimii; —O»ti0i y Aw>lt» KidwalMi Tumupi 
imumi KMiMAi uimr. iurk)*^ 
twwui 

« amjjc : Omni ui Jvdkltl DvptrttHiC Slilllcor 

Bkmal: iMitfil f utiiiihi Cbimlt CNmraHiM. 0amtt4 Wnw^ 

Oilcvtti. 

OktSAS Omaa : d>» Mnw DvpU'lMBC Pftlat. 

BmoMi PidifHfTdii7 M ti* Oortnmvi «< Brnter. O m tnl Pmt^ 
Ml. ttmto. 

ISwa; B«cnUf7 I* g num m «C Oirw. Mmita 


Cmno* Fwvmb: Omni Ailf«lalm»dAA Dnaranot, Hkcpw. 

M4m»: CBM Itomttn !• cB« Qnwimm «t MftOm FsUte Dmtt* 

riW4AS CBM to M Otmwml «C tB« liBwii 

Vwffm m ama jun Ocm: Viinrdlf <tf Alibi bid. 

AAKon: cmmi tnniify. KmmmtL 
ij—: DnsrtMd «C Mnnili. 

trai94>rtA: MliliiAn 4a Aibim Iti ■ligiia, ITtlMi (Kifii). 

dMii: Ifimir Bv iBiTmiary. Tilia^ 

KwwmcnLkni DvptfCMM id llcmAlBJfi« 9l MM. 

KiMiftiCAi lipamndni 4i AnBtm Wirtnnf. Mmr iA 
riiAHA: BicnUHi 4i liimmi fctirtecm nmn. 
rAiMVAt: tenuri* 4i to r f m iaid <to to It ijii nr M. Aaarfto. 
lAiTAm; MBilftaito di lilirtnM taitftoMi In lalniw. 

Btam: PiiQitrMint «d ^rtogs Aflktn l l ft fBi B 
itmm Kvnmvms CHwilil >icnui7» t ni j nn . 

TAneiiOr?? Ittototon ApoMdU TBtkMi. TKkaiOBy. tutr 

nrrwAUiAimrTABT KicauKOi or tw miOA;. ^otvcaa 

TVi forw^lfif 4l »fin of tin CoogtmkiMl Kodortl wd th» 
r»dm] Kigntir to thi BibUoUtok dm P mariThm L o a dtip, Bocfaa, 
hu bitti dtooootiiMwl M Uw liiiwtOg hid bow ibol to b o d^ Ibo lol* 
lowing hoTi bwi odJoa to Oa Itot of thoio loesmBf (hi Congno- 
Sioeid Bad (hi Kidml Biguter: SdiUHntW dii KmUAi 
BiTM, SUMikiwelii dn ITiMoii 8(. Oiltw, aH i fHntVi dn Kao* 
tcm ^ihiffliiimih Bod SfoitikaDski <hi KinUni ZArich. Hi M i l 
nmhtt of oofkiM of (hm doeomiRU M« torvurdid abroid ii 10& 
A oonplMo Ha of thi dtpoAtorin ii giTio bilow; 


Aimna: Mimirtto totbnnm • fnfnCi Amcm xmw. 
iBiiinwi: 

mtiiWfl Oa On wrm Nltoml. » mil AMB 

CBmn ii PtoOliiiB ooctol 4* ti ii f idto riftoantirto. Imn Aim 

AOittAllA! 

imntj m Hi ChnwiiiTiilib OnMra. 

K»w BoTfw Waub: Utoir? of firttoanl A Knr imli WiM, Oi«nr 
* QMinmai: AM Bomtiryi OHbb BrtobBn 

wwm AmAUA: Lltorj A PirttomBi A wmw« Aninlto. OMA 


llnBA 



AsnvtUL UKtoar shftbsoxun iNtTfrunoac. utr 


Atnu: am hmm tu BibAiwvuciIihi. *im t- 

nmmvM: MUMM«a «• k 4M Bui lii m ABtt. BnutllMi 

Dwiu: TTimiiiri M a. Omnm> XmMmI. U P«a 

lilNInTfc— 4t CMVW9 yidiftth Bl» 4« 

AbaMas: AMiavA BMtotttci « l■l|>^— rvMIciL llinte. * 

IUjua: 0MWB»4<t 4» tWBd» Ai IaMa, flU i«haA«r. 

bmm Um: rraMwto «» 4« Bum VioMto. 

Ito» 0 a4JM m JN&: Fptte AkffA 

mmn‘ PlWlrtlwra PuMkB i» ttuia At S«i»a AimJA 
BX« Pj«U! DlUlA At ttnAt At 9t Ptak^ flio rttlA 
ftimtii Btwtntii: OaMfAtl Stmctf7« MtaA 

Qfclfitit 

Lttrw7 tf PwtttMC, ontBt^ 

Otft tl Ob tatiA Btvii «A PttUAattA Oturn. 

Obiw: MaBbmI CMnI Ukrtf^. Wtilrttg 
Out: WMOtWB 40 Omttlto^ HtfcMB 

r^MIMtTiBli IWMBfctttt At rililMtKl XttStMkA PHfBA 

aunt; IttAikOUO^ PitOg 

OemAiat: BrnttA CipitfcMifi 

OMxmMi ll«ttttt{ MUOM AO —A% QtAtA Tfi(UlA 

DtMB Em Xmas! VtttawA ««■ MittaAiH^taAkt. EMHi. Jttt. 

Eomr: Ev«ta 4 m PbMmOma MWloArt Att FiasacsA OOro. 

Kmau: UttrttMokagQ (iiMt UAcin). TUOm, 
fWMtl 

CEtatct 0m Pl yi tlA AoTltt 4t rriAtmttkw PiO^mtlrt firiifift 
PAHt 

aaUtCfcAfti At EAtit. n raltli At twateorg. FtiO^ 
nuteCUtiA nrtflOMi 4it Attt«4i llttltii M At fiaTrn. 

Prnm 

QOMUrr: 

r k m ti Bilftatp IHMIHfcUk BtrllA K W. t» 
nomminiaOBtirnaL msa w.e 

AMm: Ad^ I^ Aa IwAwtflibMO, Dwma 

rnummwmi latlirtOr 4at AtmctvitOKbcfl BtMOBUflMtrtim. 
Btttntfiiit iM. 

MBcvmm: ^‘^tTBirnTma. 1IAT»ft>, 

OumoM; OM wt mtfMtM RtMCwtidMrlm. OMWtart L Oi 
Scrn gnw i M t i M i: H p y »ch< UatmoHitnm. BOcMtart. 

QlMtlM l OaflBir «fcrrt— tJI—>y rV».t.iM^ 

Qttif RwtAiai Uktmrr W tk* OSc^. -- 

Own; UkcMy (tf PulkMU. Atbm 

OtumiAu: 4* tk ^wbtoi L«fUMIttK OMt^Mk. 

iriMiiik««; MMMm M 0 —ff— Kirti^l. -ncacIfitpL 

BBM*kT; A lUcTV M mta o * m MvmM. 

IIM* I LtAAilltt ISttnmttC ^ 

ItAt; lArtiy tt tit btaUt Fftftteam. TMrtA 
tU0t PtpoAt> 

iBMi jrm twg; Dmii 
fULv: 

O oi uc ta AO» Cmtft Ao ntptAatU Boat. 

■Ono t c t AO Emit Ad Bicba Bmt. ^ 

OOOt Attn Aadl LifiOMl«A Bmtt AO BmA Bmba 

Umtt ritoo bmmola xigt 



iucro«T or tbs aacam-ABT 


LSMCt m 

UMU: Di|«ii»M( «r HtaroTia. . 

MnaoD: temuta * It (Sam 4* n»>iii[iM. w,»u. |>^ |», 

Q tMmt mt m dtl XM* t AtmmnMntm. U -rl n. 

Guenon: Otft»nit4B> M BM4«4* Oi^mW 
• n i t i m ii tw 41 sw—»4i cMipt» Kate otiwm 

CaswAMUi Gtfemte M ^ 

Qa^: ftrlMk. M.a) 44 aM4. 4. Ontali.. PUatt 4t OMnn 

OmiU! Oi^hiCBilar 4rf 69 CtHm^ 

»tm*no: Ot»«m4tr Oinriwri i i Mi m Stuss 4* Omivak Omim. 

OOttAJVAfo: BtOMuU OmmI 4e <M4 cm> 44 SMMn. « _ 

Oman : OAimlii 44 Bii»4» 4* Oomm. Cft»nKtu& 

JuiMt: SUOMKa 44 Bote. Oueteiajiia 

u« CU10MMU: O cten ata f 44 CNMttt* >lw». MtflraA S O. IfaHc*. 
mow; qtto 44 Ot OiiM , T4tm. Itofco. 

Mmwuta: BMMterU Oaml te ft rt t o i m tetMto 4* 

Motete; M*el» te OoMmm. CWmnte. 

N4T*ttt: fl «4« n M4t » 4* N»n^ Ttplc. 
mav IMI: Simon 44 bote limny. 

CUt4«4: SMW41M Otm. Pama 4# tMImv Ou»«. 

Pom: teoortt OMMIJ 4f OcM0Mk PiM4to. 

^nmun: Smorto Owm) 4* O i i atn^ laedlB te Attmw^ ^Mtuw. 

ton Sma: CMvrait 44 teu4c^ 8Ui 1«B PttdaL 
teauiM; Ontetoiw 44 im4o 4t ■mIm, 
teM: O i l ii n ii lir 44 SM»4s 4t tenn. SMMlIlot 

Ownl te im itna. tem lUa* 4» ^iwmm. 

Tumowm! aKniirti 0«««D te OatHwM. 0l4Mte 
TUiCtU: teontefS te 04 M«m 44 tet»4cs l^anla. 

teat I Ote i n aia 44 Saate te Ton On. DqntaMte * OOr- 
aatte j iwtkte. JUtpa. 

TMarla: fl OniOif 44 Mate 4t Twcaite. Ktitte. Tmaitii 
mw Mten; Onau teaiiitly LAair. WaUtntte 
fkttWAt: iMMM, 

m; C«Mn 4» IMptMoi. Z4M. 
rctM: BlUMcitt MMdMa Wimv. 

^ AmmMm LMm 

«• u CbMi»f« 4« MpQtii, 

Wcaiitw te Aftte 

BftUteet te OwKim Hmmrnl Mttel 
CMiiitet te fteiiwt d^teittei^ HifTiicm, 

aiiMiii{ n teU te te «t rtetete mtete aiimi 
■te#i teiblJiBrtd te Kkmm Ite* 

•I. tete; IttiyfciMte te tetea itL Qilko. 
ietetefite: SteteMM te E^mkam 
MrMi: yoifteitel te bate Slrkli. 

Snu! 

^ mr tete te ftmttm 4$ la lUteteM 

terpt 

OvvwMT te ite Uiteaaa Lattafte 


Nav 


14te7 te taar» atf tete Om.. 




Bmo «g KitStW. 


AHSUXL HXPO&T BMrrMXWUM WSTTTUTIOH. lOT 

taMT: TirtM OfMd JiiflBaM AmbM. AiMm. 

C»if «tom AiKOfc; 

UIM7 rtiUBMb Oi»« Oip* «# OMd 
tlil» LAMff. TlMi^iil 

Ubwvat: OM*V Cdl» lift, W i »<^ <I A i n . 

vsmu: HttotM M CtacnM OiMM 
T*tn4V Cm: MMMm TiAlcm. TUlm OlF. 

ncHAWK i4ffxcm 

TIm mric ol cIm Pftnrrtu Bxdk*ngtt Aucacjt beM trwwf«md 
from Chft BSblid^ XkImaI to tho Steeite do Prepogiado jr Pub- 
lioodoMiy MiriMtorio do Betorioniii Extorioroli Unit* 


lUmtA Tli ftOOiO. 

O l BOU» «li 

tlMinXA! PMMMO Ot mmOfMO l^g^iflO. COoAf toOffWlml. 

cat CWOm bwBt AhiM. 

A«mu* Mmoikuio AWomMiilA Modoool-BloakotaO. WMo. 1. 

Amma vli > muo> i 

iMmi; omto Mgi to ttooto lomoUtoiOi tou toito tool* dt 
MoH«a bfuidW, 

BcuTu: OOeto tortoto 0> toidttot. um 

toAr totto 4« totoaoto ttoMdMBM. totoOm Kotfato to Oo 
Jioai f o 

B«m Obaju; Bto Atoton) to OoBioaivlol 8toiCr« Oooftoovo. 

Hbvm RMmm: OtolBl towMix, Mto 

BouMw: imontoM totoitom Oa a M. d» U d» Miam. Mo 

Csm^MAt too ^ a*A 

COOOOT louwo flo itoo 

csno: totoo 0 * ooato Itotottooo Otttoaea IftoMl. O^tiiOi 
Cto4: tom oC loMwlto totooni Mato Ctoto Ltowr. Ktoto 
ODuncu: OOrtoo Oa Coito tattnototo f fttortc^ BttUoiaco totoaA 

CBOTA toa; Oito Oa Orotoo j Ctoi IstowKtotl 4t PoM fco cto A M 
^mk 

Cm; taa kx ML 

CmmmjmAXUt totoa tyoitoataw to tVOaMna ttomltogs. 

Mow Ol rAwtoMi tolaoto rca«« I-TIl 
O onoa: Aac lir to haaraiflaaiiBi MamwatoOtoO Oar Ttaai iioOt 
DiMit. toOOftItaAifc, Itoto 

itoim: Omico Diiiatj to Moiqh TaiifTnrkaaoi, icaniito ttoto 
VlOitotorm OtooK CapioiiMao ▼. 

Dwnm OOOM*: totnasaario Bolotola totMtolu ranauto 
tooMor Mtooto 4a INtiriaa tifartifio Qolto 
lofv; Omramot rnm Mtotoo Oto, Btoiv OMro. 
toMiu: ftllfiaooBotiikwi (tota UtairrK tMto 

7toi»»: oamto «e to frtarifii Otoim aC ftoaoi 91 , 

BUtotfom 

tom: Otoaa tooaa>a to dtoma tminaimgattr, lio too Oa ^raoto 
Firlo * 


mimuM 


or THX WCWPTABT 

OU*«r«Utttw Bmtm. X. W. T. 

ft. lfcwO**».d 

^ w. iX X 

aUfiMiH ainh. 

Ttft DMAMt. 

ittlw tf 'ftu te KitMiaM MMMnt, IWi**^**.. 
ftMtetoa SiMteMl. X^sw^ftt, 
taockrtu Iftnrtn BmM. > W —tl fti t l. IV, 

DmsmIl 

rtaMaftK ft Atfriuauit PrlalBC kid tUstlcMrr, rrriTij- 
QIBcla di« »MaM *—niilinir MblMm dip* Moci«aa« 


«MtM« ft JMklM. KM9M*. 
lAM« I ta^iftal Ukniy ft Ji«m. Crmt Krk. 

Iav*. rte XtcMtef^ 

*^£2. ***^ ^ IftMMOMkiB. MhUMU^M VStM ft LtCMft^ 

Umu: Ovoiit of Difiin^iii ti 8lalo» Itwwilo. 

tmtusA: IM ^ mtA 

r.nmovv ii*»o va > Yto ForlufiL 

I'OMMW Ho Mftam 

V fcowi Ti o, fio rruico 

Mo i moo, Tit rxtifiL 

lluoo: XmU w 

M^MOBvnb Ho MsrbiciU 

EMcmOMAi Bkcftifi ft ft* I««b«tertt Bwkl 

tJbnfV. 1W HicMi ^ 

X»w aavra Wins; PftUe LOmy ft a^lb WiU, ftdMy. 

Nkw ftawsl AaMiMr Ubncr, WftUftUa 

Xi t ili H , - *: UMMftft *-^TlTiW rniliMM. **—-jii_ 

IteWkT! SMVW KMftftM da ftkMT* tkWTMftMK. 4 . 

nrftvMM amk, oft. 

Ft fi l i i k f aftm CfttknNy tftnty. JmimIm. 

Pmama: dMi MOt. 

PftMlUT; 8«tUa Chift IcftraMkawl ft MthadMM ft| Mloktaft ft 


rw: iKdft ft Priqiciaft j rttUctOam. lOBMfflk ft ft* 

IMtPftR Ubb. 

P«CA»: kwTiw P ftikili da* Prt iKw laMfiMtoMa. HftttirftiM XtOsiak. 


PiMinAL: ftofto ft IftM IkMfMciMMK BifttWftci rhfVn. i-«^ 
OKftxUM: BoMt* ft nitftftM ft IklMMtUftl mtlriftiM. rku> 
tarVV Oft*. ITiftMn 

Bnuiiu; 9«tWK fti ScftocM IftiraattNMX. littlM MMdmVftftK 

CkftNlftcftnft. 

ini ftli ito ft I ft rl i n w ft ftrt af. ftn fttvftor. 

Bim: DivkffMpft ft Tfwttm Aftift. Builuk 

ftom A«ra*u*: Softk amiwHm 0«wmmM ft^iw Sanaa. Oonn- 
wm Prtcdnt aft ftaanwy Oft*. AfttiMk. 
ftmiSirtM* ft OmAli laft a i Hnw i I ft PwIiWiartran^ Pmm ft Bupimi 
%«|9 ftncbk. Mkdftd. 



axkiul BXPon iau7ino!fu> iwriioiiow. urr 




•nuiu. Vi* HMX*' 

9na*k> V 
•MTlct •aim 


Pi !>■—Ill, aiocftMK 
ftcteam faMMOMus. an tt cihipi 


NMni*. Ban* 

•(■Ai Airtm Qm«n«V W Mm. 

Tin«n*t tmatuT u ttM rrmi**, Baten. * 

tMim; nml vkmt* Irnttm «< THaMU *■• 

T«H*: Tit VrucL 

ttomr; lUtefftOiUm MtaM. 

Cpn •* aiota Anwt: Oir mawi •*»**•■*» ©•«•. 0»»* 

fbVK (Bp* «t Oo*4 Mm 

UnM » »vmt •ocutm Jtmam: XJhmcjr «< thm A(* 4 mj «# IfUm* *« 
Oi V. • • *—**~ff» Mr*ln» Oi 

DMMtT: <Mcm 4» Oua» lam urlM i t 4 i PiMImiMM. WMiri * «* U* 
ctoati KUWfcM i Maatni m 
ygwiwi ■ ntWfcnrn Mariatl. Onawt 
Twmu; roMe Umrr M TMocia. MXt iii T a n 
vmw AppHiiii! MAT Ufenty of W«mni AoMniia. rnt^ 

TlWiw mi f-rtl~i m fcA—pw Im—adma-t. MU*U*« Am Aflaifw 
tWiiiptm. B tl pw ** 


mlxniUaL 

C W. anwEMABn. CJUtf Chrk 

Dr. C. 0 . Am 0 r> 

S«ent&fy, /MCtMtfim. 




APPENDIX 6 

REPORT OX THE SATIOXAL ZOOLOOICAL PARK 

Ra' I bftVM th* luAor to nbaut Um foUown^ n^wfton opon* 
tiooN of (be Xttioaal Zoolofical for tho ytu **»"(*«< JtuM 
•0, t»7: 

The regnUr opprofumiMn ohA* by CongitM for Um ouiatouDM 
of (ho Ptririm«999A». «11 of whkk wm MpMuM 

nmemoam 

'n* fietal y«or 1007 vm pretafcly (be atom. ouMoadlrge In (be 
tuiUirj of the Zoo. Ibo eoootnNtion uadcr Uw PoUic Wbria Ad* 

miniMMioa gnmt of 1803^ VM eoin|.k(od. TUw impcovoMolo 
inolsdo 0 brkA otbib^a bnUdiag for —«»Ji iwmai. ud (root 
opM; • mom osbibotioB bmiUli&g to booao lorfo nomaolti • now 
wteg to the bird houM; o I woo to r j r for oudUiw ood oor* 

pcncer ohopo: » **m tho iiuunodMi of thm KC^hotm. 

power dowB-dnfC boilaio m (bo control hootinf plonc; on • f rt»m^n 
el tb* oonduh ^Mam to (bo mud] MJnimJ bow oitd krgo 
Imum; ond rwmiifmMit of th* oUetiie oapplp diatributM cyo- 
(•in« 0 portion of wbkb wos put andugroond. 

Tbo amoll mammal and (root opo bouoo wu eoBipliUd and opMied 
to tbo pitlk to May ltt7. It ia appcMumtaiy IM by 115 feet aod 
muino M coiw and tanks Torytog In dao fneo IS by U by M 
iaobso to IS by to by 10 f«t« wbkb prorido aeeoainwdatloM tor a 
co ooiJe ribl i variety of atumalB. Tbe baildiag -"^««« of lour aeo* 
(low: A Inrse esotral non with <a(M in tba esntor and anond tbe 
■idiA with (tan franco and oibtn with itoel ban; a wing for 
tbe great apea wUb a gUoe partition between tbe ead (bo 

poblit; a (bird room for tbo gibbonA wlueb an likewiee pnrlifiimed 
from tbe puUk by glaa; and a fosrth raoro, mstMitular la fora, 
wldcb is torvMd the noctnraal roen and io deidjpied to houn an array 
of eroali cnetune that an rarely ahown in ooOaotkna The build* 
ing it fairly oasy (o keep dean, and tba syaton of foreed veadlaUee 
♦Itminaf praotioUly all tbo oiar. 

Tho contract work en the large mamma) how «ae completed io 
Jbm lfS7, bot eeoMdtrabk MU remoioo to be duie before it io ready 
for oonipancy. lbs work is being cerriad on by tlw Zoo^ rogalar 
^ereonnel which It is hoped will be angtocsiod by smstiiini frw 
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W. P. A. It ia MtKtpftted lAfet tk* building will b« aeoqibd bj 
ku in tbn —"»">■> ol 1987. 

ItM icmtiira i« nboot 227 90 foot afid li dmgntd to Mnosuuxkta 

■kphnnt^ rUma, hipfKa, pignif bqifKa, U|mc«, umI gtmffM, for 
whkb it bM 19 iiMidi MfM rufuf u mm fram 19 b; 19 f«i (o 
29 b]r M 9wt Strtnl of lha inada mgm ban pook, sad aach 
osffi oonaaetii with sa outsida ysnl ia wKtdi Ika snimsla sra ra- 
tsiiwd bgr ^ znosta in Ika of fHfeoai. IH* dakgn of tho bailding it 
aimpk, wall pcoportioasd, sod basatifnl. The peblic apsoa k 90 b]r 
too fi^ sod Uw ao«od*deod«ning effect of the socaM t i o s l die <n the 
oailny prodiwaa a higM 7 w t k f e ctw y cnndiUoo. 'nie wells of the 
eagae lor the hippow Afriesn sad loiUsn ekphsoU, sad gireifa hsce 
beaa psintsd with spproprisea faeckgrounda bj setiats of tfaa Traseury 
art nlnf pcoJacL 

Ha addition to the Mrd heoaa, 49 b^ lU fast, wu eompkead ia 
Koraadwr 19ML Tkia wing oooUlaa 97 glaee-ftooted cagat, ooa of 
which hae tnaiUted walk sad a glaas top and is pavrided with a ra- 
feigaratioB STateea which makae it a wall-ligbted oold atoraga rooaa. 
Thia was aodcad with pangwina, which an thririitf io the uniform 
teoapentun of 08* F. The bads of a Munber of Iha cagn. ioditding 
that of the |wngum roon, have bean daeontod with aoaMe rcpnaanHiin 
various gaojmptiieal ngioaa, which gnatljr aahaima tte actrae- 
tivaosm of ths aihibata The art work was dam bj tho Trasrury 
art lalttf pt«)acc> 

Tbs inatallyion of new botlan it the central t>****pg plant was 
complccad lata la the loiaaicr of 1980, and the plant was oasd daring 
(he wbtar of 1980-7. 

The BMcheakal shop building k of stone, >1 hf 1«X) fnt, t atorise; 
tfaa bwar itorj aoeammodstM a steckrooiB sad iroo onii moiOiiwa 


work, and tho upper alot 7 k meinly for carpaotry work. Iha iai< 
proved f eei ht Ma peovidad bjr thia ban panaitted math graaCer d&- 
cMicj of oparati^ ia (faa wwintansnea of tha Park than bad 
poakbla bccelo&n. 

The Wane gan^, M bj M feel, wae bwilt naar the bolkr loan 
sad (oin p l eced ieia in the immawr of 1980. 

Fr«n Jaljr 1,1980, uadi Jaonarj 97,1997, a •»—» and <4iw»i»i«h;.>y 
group ol K P. A. kfaortrs wat availablo for mkeaUsneom work 
about tha Ikrk. With thia labor a varwtj of work wat aoManpliilKd, 
kcludipg repairing and tanirfaetng aema coadt and walks. A (ranch 
009 Ini long wat dag for U» Upng of tlaolrie condnil fiwm tha 
bird boats to tha largr Dtamnal hmm. Trinehoa also wan dug 
to tha laTing of about 000 faac of aanitar 7 aewara simI drains. More 

than 400 cable Tsrds of nnd waahsulad from (he creak bed, A-yH 
and acnaewd for use In conerate work. Miicallanaous giadlng wwi 
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dom ■faatti tl» Pftrfc. OvMrtl CBproTUDMit work tfaoui tbs freamla, 
IndoAtnc iMdinf, •oddutg. ud pknUDg oi (km umI du«la, «m 
carnad oa M ««Ii u tlw oenliiMMM* at cndnukm of poboo ivy 
ia (l» iMCioiii of (ho PiMrk ibom Mod bj tha poUk. 

•Xottnal Biiintananea opamioM of tl» Pwk nqatrad *11 tba aut^ 
rt»k UMi partoail (kM oouM ba wppliod UKlar tha ng«l*r appro- 
paiabon, ao alBoat do iwi p rofa t nanU aara nada (Uidar (h* ngolar 
fund* IndMd. * gnat da*l of daiahuig ap verk raoMiiM to ba 
doM arootad the oawljr oonacraetMl buUdlag* or in them but ia 
p m paarfng wj alowtjr b ac au aa of lack of Mspowar and natariak. 

A bookbiadar aatignad to tita ftaathaeatan laatitulko bp Um 
W. P. A. hat bound, rabound, or xapairad a nonbar of 

pobbeatkcia la tba Zoo braaeh of (ba tetihoonkn loatibilkai 
libcmrjr, raHtlling in a gmol «tapfu*ifiwi( ta lha aoaditkai aad «»• 
fiiliuM of tha library. 

Tlw work of claMfyiag aad amoging la Uwtr prapar place* la 
tko library aorioua paUkattona of om in tha Zoo baa pingii—il 
rwry Mliafaetorily throo^ tha arrangioMM wharahj a mMabcr of 
tha 9mithaoauaa Inautntiocik rrgalar library fona cocdm lo tha 
Zoo onca a woak and laiiiaa oal thia typa of work. 


Tha National Oaographic Sooi«(j*tei(l*Ottian laitilutian bn 
ladiaa fiipodUkn, wUA k Bnancad by U» National Oeetpaphic 
SocMiy (e obtain aniaialt far thio Zoo, loft Waahiogtoa la two aao- 
Ucn*. Dr. WiUlanX.Hinfi,DlitQ(Qrof(haPuk,Mi*.lIanm.aiMl 
Dr. Maynard Owaa WtUiama, cliiaf of (ha foita g p adilorlal lUf 
of tha National Oeographio, kit WMhiagton JajMary tS and malod 
Iran Vuieontar. B. C. JiDuary lb o* tha JTmpnM o/AMo far loath- 
ora AiiaUo point* Oa Prhruary 8, Boy Jannier, ai^Mant baa d 
kaaptr, uni Makolm IkTta, karpor, In (ha Katioeal Zoologjoal Park, 
kit WaMdngtoa with 98 animak (8 black baata, 8 ptioua, 9 jagaan, 
4 raccooea, i oponuaa, 10 alUgaton. and 8 ballbMdm), mM froo 
Na« York Pabraary 11 oa tha rtaanar Totim and anrirad at M- 
awan>DaIi, SuwiaUa, March 98, IMT, whara Dr. Mann had prarietuly 
landed tad had akabUMiad hradnoiitm for tha aipadkion. Tha 
Amokan animak wara Inianckd for aoot la tha Par Ba*L At lha 
ckaa of thk flaeal yw the anpadl t ka k rUI In tha fkld, and k will 
not ratsm to Wadiingien antU kta in 8apt«ah«r or October 1987. 
lafocBution •* to the animal oolketion being awcmblad indicataa a 
•alkfactory trip. 

nae or nnt aoo 

.The raenainiag two moat important itniciliiTal aaada of Uh Zoo 
an a new antalopa boilding lad a naw nRaunnt boilding. 
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Hm old trune «tr«etun now oallod Uu tuMlopo hooto ftooam* 
rnoinM tMmab of t coul nhw tb*n Uky <«bcr aiiiflo MO- 

un BOV oouptod in (ko Port It i» •• unlioJikAil typo of iiivo* 
tv*, i dftnc«atnu fico honrd, b difcvU U> hMt ond oxpifitiTo to 
aMiatom. A now haUdisic ndnpCod for Um ^ *•- 

ff^ yttaKia gioap of rathnr ddicnlo ewn-tood booM UMlvio b wnIi 

mkM. 

Tbo eld inno Mbr now beoeb^ tho rMtaaruit nad eoneMWO 
to tadly dMariontod nad rntinly inn doqunte to Kocoainoiklo 
U» lu^B fokune of bunm tbnt hn» tkrelofwd vuk tho iacrao^ 
at tbo Zoa Hm conouroctiov of o oaiUhk boildinc 
fi««ld U o MU4M|aid*tinc ttndo<u)nn(, u Uw unuoJ iwwum do> 
mod from the reconnnt cnnowinn hna boon |6^S p«r uuuub for 
tho pMl t 70 on« nnd for (be fortbooouig 8 yonro vUl bo lO^lS 


pV iAIlUBU 

Tbim b obo nond for Kme oddlibaol wolbs utd rowlo that wo 
bopo nay ba cooMmotod wHb tbo aid of Uw W. P. A. 
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TbtaU^>,«.. S.MkSm 


Uw onoodanco of otganbotioaa, nabtly claaoto of otwdcaita, of 
which that* b doiaho reoonl wao M,190 froM 431 diSwaod vboob 
ia fiO Statca nod Uw Dlftrkt of Colvmbb, ai foUowa: 



About I o'tMc onrj aftamoon, oxcopt Sunlaya aad hoUdayoi a 
cotMUO b aMdo of tlw eon parkad oa Uw Zee gvounda During tho 
yoar 3S,M8 woo* oo Ibtod, ropwontir^ nvary 9(aU in Uw Uniot^ 
CWk. Ifozieo. OoBol 2^ Aladka. and Cuba. SIm Uw total 
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■umter i« mvalj t rMord of Umm momU; porkad M on* lius, 
b( it not of toIm ai iodkatisf a t«t*i artioflatioa bat ia of inpor* 
uiK» aa riiowtag tha parototiura aCUtidaixa bj Sutaa, TarritonM, 
and eoaatnaa. liiatriot of Ooloabin ooapriad ali^Uljr owr 
4» pareoDl; Maryland, fil pareant; VirfiMa, U peroaot; and (ba 
nonininc out vara froai ocber SUUa. IWritonao, and oocntria. 
Dorinc yaan in aiiiali oonnu kara baM made on 8anda; aa wall 
aa daring tba amak it hat baan found diat Um iNmaotajo of cm* 
from the DiMict of Colonbia, Maryland, and Tir^nta ia kM, and 
Iba parcanUga of the mar* diatant Stata ia oomqmndinciy in* 
eraaaad. Tlua ia broof ht aboot by tooriaca aoedng to iba Zm ao 
Sondayi when otW poioti of intamat ara rieaad to thaan. 

Iba nuMOaMith annua) maatiog of Iba \zDerkan Soekty of Main- 
RwkgiMa WM la Waidungtna May 4 to 9, iaclnahr*. Tbair 
prognun tnelndad a trip to Um Zee on May 8, wbara hmcbaon waa 
■rm) in the larae mniatnal honm. Tha icBall mammal booaa was 
lint apwwJ to the pubtte aa tlda organiaoUea antarad iu 


Gi/U —Many qweinwiM wara ranirad oa gifta ihia year. XoUr- 
aatiag additloM wtra a pair oaeh of «haar phfaaanta and vtkita- 
ciwtad kal aaga frea Dr. J. Dalaooar. Clanik Ptaaea; a pur of blue- 
croanad b a n gi n g paroquata and a tm poroqsat fmn Alan N. Stayitr, 
WaAington, D C, and a mala Kaibab aqairvai fraa* the rnilod 
Sutaa Fetaat Serneo. 

Wa taka Uiia oppoitunky to oxpreaa apprMiaUon for the asut* 
anea and oeopendoo of tho f ef »o« wl of UnMad 8UU« Biolopoal 
Surray, National Paris Strrko, and Portri SirTka, and Vvnoa 
Bailey, of Watfcinglcm, D. C, Tbaodora Sebafir, of Poyallsp, Waah., 
Ale« Walker, of Tinainook, Orag., and Jotui M. Datb, of Atliagton, 
Ta.. fnr gifta of AinMiean email maimnala far tbe nnall 

mammal honie when it «as opened. Mon than IM email nun- 
mala wan ncund thrangh thun from localitits ranging from 
Oforgia to Waaliington and Otagon. 

When ebe mnal) mammal and great apa bcima ami eotnfikted. tha 
Diracter of the Park vae m an oxtooded trip to tha natham Aiintla 
rvgion to aietmbk a colloetlon fer (ha Zoo, to U «at not adrimbla, 
rran if it had bam Ileanrially poaribkv ta ttock thli bnilding with 
axock antmala. Amngtnwcrta vara aeooadingly mada for ptno* 
tag on rcrhibltinn a ooliertion of AoMidean nnall mamtnak U wm 
prolnhty lh« Urgaat and bmt mlkriinii of tia kind e«ar •memblad, 
and baa attracted mvefi hiTorabla attention. It k paiticalarly 
ralnable in idtnwiag tha etMidirabii dlrarrity of forma aemmon to 
l^orih America anid which ara frenaantiy orcriookad «r ignored 
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AJ«>» i* il of TiJiu bMUM K hm fiTon TlottiM* u epportuait/ to 
■Mdy ratiwr eloadj AzdiaAl* (W m of gr^ MMMcnK iakpofttaea 
•itlMr boeuM of tiMtr or <lMUaoUn hjibits or tboftr taliw 


ter far. 


Mi« Am » AnAma. Wuldnctaa. IX C, oUlaiaw. 

L IX BtMCL Mtfiteak ttMtft Dr* P«ft» M. Co^nw, iippirfeiftfl 

mmh^ 99 MU tvHtox Mlt tMU. 

IOm M. ft kdtaf. HltOivtUt. Mfta t r«tt» 

Vm«i BtU^. WiiMtftoi. D. C* 1 ftiM ftHitmU ibirt»(AUid ifenv* 

Mm Jite m BOv. Pvtem It Oh vBms ■ wH y. 

ItamM BttU, D. Ou «mK^ ««i 

or. tte MMiL. M ± m mmh^ «m » iut«r 

ulM S Miicft OMta. f ttM Mt«r MfcM. 

Um VligU OMte. fMt M9«ir FM* tevt. 

Krm tetn ftBMWo MA. MmB wMpv iiMw »« 

e B. r^r^i— cmpm. n. inqu imut firtifiii 

T. ft IfcoOWb WiijitncfiI. D. UJHIII^ 

W. U BmA. fmbirkiJbBrc Ta^ 1 teZB ovIa 

y«U«i BmBv. C. Ck C. MMr. Ta., c Mfpi rt iw tf — h n 

MMi lUfT L Bcrfw. CftTTT CBm «tiM nMl* 

iUiftr BiuM. Wwiiiiim. ft (L i««ilft 

ft O. BtadBa WAftiii«l«ft U Oa gr iiw ^np 

Mm KteBirt UrMway. VAftAag^ft XL C. ortnoaAnMi pamt 

Dr. ABM ft arom» WsMtogM, ft C* SA kMs ftl air f* . 

MIm Biwfl. WuBtactXft D. XL tUlotor. 

ft««a4 B»vm. WaMAnBm. KK C, vMmftMAtad CBfactolA 

a ft Bmvft ftQgUA na.* A «M Mkaa t pint m»km, I cmbI maim wamr 


Mm t. ft Omim D O, tMcMa rmMBt. 

ft 9. fttfwr. MaopiiA u , Ta, mm oaa 

Sr. A. MaMl WiftlAfftm EX C. f gram pamaiMa 

MMi Aaaa ftMMt, WaiBlPgtpa. O. Ol pcUav^MpaA pimft 

A4d«tel CaraalM^ WitfAMUft XX C, ftmam 

Pr. OacM M. CWBAft IX Ch Mi<imaH 

FmAftfct OBCfePBMl VaMil^lM. D. Co 

C P. Opv Cbrry Cftam MA, tanim 

Mm a ft OMMft EX C. FlfelB AMft 

Mm a a CiMia. iriiiaigim, O. eu 1 pm pamaaMa 

Mm ft 1ft OPft Waiftjpgtaa, P; C* f mPm 

IftywiA Cnmfam Waftaa* Oftla t BAiwIiAii mftlmlMi, t ftartroaUa 
Umraa «ipB«e MtaiMft t Bm aaaMa kl^ maBa. 

C ft Omf, Cwiir««a> Tft grau vttM Berm 
PtaaB ft iDi f ii, KimpPm ftMAfts, Bm 

P. ft Duflm Wift<iigw> P. CU raA IBg. 

Iftp PtMUa Oaaba. Wiftftgtm D. (ft BrApUla 
ft ft PMWft WiMtppim P. (ft taiAotal^ 

Dr. ft PrtiP f , (Bma FimMo t mm plmmvtK 8 atMi wmleA BatocgA 
J. p. Di^Aap. PtiAifim^ Mdo Aamo rmraem iBam ogaBy. 

Mat DwMiMa Wimincim D. (ft fMMIM 9 «Ba. « 

ft P. tmp. QUtmm MA, 8 r ft g A « Br4 pBuppm 8 «B1M rteyMBpi 

phftiiarp 
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UatW WsMctM. Ik C.« gMte^ gimr Mka 

Vm OltfeWM* 1» WmIiIvIM. Dl O. KlUfMC*. 

F. B. LMNt, M4« OMpw% te«t. 

Tm*o» C 9 «, klnndili. Tl. kUMd «*i 
nitr BinMa. Wti Wa g toa . Dl 0. 

kte a W. aUMZ. WaaAlflBtaa^ a 0. 4cabU r**—NUtil ftmc. 

Via. i. U Waiklaftaa, a 0, t Fvkli 

n. WB. a BbccTi WmBbbm, a cl • HltauBm. 

Mn. AfMM VlMk. WMkUctM. a O, t c<m nnnilJ 

n««te Heft** iwoMia Bhw na. a naiowiiaiwj hivta 

Dr. a B FUrt. WMhlBctaa, a C. wmeft awl 

Mn. a a WmtmwM, WMhJoctaiS a C. mwcfe ML 

Kn. X^m a rwL WaiMBctM. a C. «mM« laOMfeMiM vtmx 

a B FM«r. OrluAx. FW.. con Mk»w m 4 «r hwa ^»k«> 

atm MHk Fiatfat, Wxfc Um M. a C. 7«DowKWfB ptmt. 

C a , Ftw>i > WMkl^lML D C. 4 MTCWfa mU 
a u Ki«f ocr. CMt, nOM-aoM moi*- 
rnM fltoUML WMiiiocttA. a C, M to«w4 Harte 

M OmU. Wkablngtaa, D. 4X rmur 

w. a ovnMB wmibbm, a a mib tea 
Ltet Onmte. Btwdtla. lU, fchitwlp 
DmaM Orlte Ctetrtte. M>m. f kUnmftic tte 
a OffMt. WaatectM. a a mmM. 

Omm, Wattet na. taM mte 
atm teM T. Itaint. Waablncto*. a C. t te-(aIM pteMM. 

KIm Ma>B4a J. Btka. Wufaiafti^ D. a allBaMr. 

MJa Baba ntadro. WaBlaciM a a ateMer. 

Bafk a nateL Ma Atta. *mm —■---t 

a. Btmp. watewte, a c. rifeia awa 

TlaMas Ham Manaa Baaa. WaMBftan. a a I m«y mttUmkMk I 
FWMi t Hawwi dkam mnUMiia^ U mtar aMCUtM MMhaatai ram 
■ate t nat«*i Uac makm bacp naka u( nMmr wtea. 

W. B IIBL F^rtbiitfc Ta.. WaXi^ -nntrnalni 
r. I. BotM ia a . Waa>lM»te a O, Oakaa fanal. 

Mm M. DMte WiiMaalM, a a Afrkm emp 
U e lUaKp. ITMaaactaa, a a. acnach Mt. 
a K Bcaotr. AtBwMa Tb, MUBlar. 

BIUp Hwh i lte . Iteaala, tea. a«amM> tulite 
Bab limaalitBn’. l*batBa. Am. OUa MHte. 

Tom H ia ir biM w. Wotei. Afte tamatte. 

DC. ClaB«a Bates. VMUacim, a a » te Boaa Ml 

a L Ihte Wateteas. a a apsM. 

loha a Ja rte a m . Oak Qi*«% Ta. piaat temi a«l 

V. a Joam Iteateaa. Ate X tear ■iwmlaa. I «UHMe mate. Mpte 


KUa «. teaph. Nev T«(t CMr. » kateiA fitem 

L. B lalUr, Chavr Otaaa. kU. • Java iparriiai. 

Mm Hatoa JaaAia, WsaMi«iM. a a naacA aart. 
WObte Taliir Ua«te MA. bM w«U. 

Water Sam Alaaatea, Ta. laAtatetf boilaL 
Mm A. B K«r*ar. WaiMaftaa. a a Ctaaad atenti 
Jaaab W. Kviwdy. Waiim|im. a a taMMaba. 

CC T. Kante. Vaahtaette a a item makaa. 

9- B Kteaa, Wvar tete. MA. asm omi. 


70 '' AXKUAL RKronT mmtMoiuN Drarirmox im 



t. Uabwb Wi^ImiN* D- O. I 

L«MW UMk. UU* cto. fte, S «irar Mka. (fcMta Mfe*. S M*a »n 

9 IM Mtai 9 Flwtd* Wc mIm, i m 4 or bo c— < Mi bm 

M. UNct Ai4 Wn. W«Ala(tM D. Cl, ca» iMf «lte 4ft4 BM. 

ttCljr b IK A, i^ftfftMlbAtflL 

A E Urbicw WMiliuftift Ol Cw temi otL 
Mr. tiM Wn. f. a Um«I^ WMbtaftw^ E IX —yifciimr. 

A. UwtCBB Cill€bln> Mm S AiCNB MNm MbcB MBc; bMi« Mltb^ 


BbwM Um Cbf?r CBM IbX OfMM 
W. MMif. WftiBtOfM IX (X ilEKayr. 

E E MOM EnitmM M<X B mpeomm, 

ItoBtrt EKrBBcr. WMIniM a O, MM M*a 

Ibrrf X IlftbM IMb* mBb 

llBiMi E MifM WBiMiifUa, a GU bgfrtini «ib 
lUtfEiM OBifBfiily iBraM Et. BarBoB, i MIH— nlB 

0 . w. a lam omubvhik (Em i 
E a MfOiiM. ttbM & X. t Mm mUm mBb 

MlMl. McCNM WMbtagM A A. MBi MB. 

Mji. 9. tK MrUM. WMIbcM a a» MM CM 
m A. Awr lilMd. Xa.« to «mC CbM BIM OiniM tiM 

taMr TMMft b^Md. 

Of. KimKB lltrm IMM EM« $ IImM 

Mfi. BMrt MMrtBMMTT. WMIMb. A A, t hcnad UmM 

EEC HomuL WiihliictOE a <X ilUpw. 

W«M ll<e MtffM MMf. ME t tBwii^B rtMBMfctC 

tfI m r O IMtiwr. WuBMcIn, a <X viwB owl. 

E a WuBlME a O. opMMM 

MMiy MMbIX EM OnM CHy* tbm«B Dr IMo a CwBrw 1 


ECB a. MwolM WuBMM a O, IM Mr- 
Mlfl Aao C Esma, CoaMMoMi ME S MBf Mm 

MOMt NrB MvlM tB#MB E E BotvE PbitnU. diM, It 9mmt mptku 


Ell. E Xmb. WiiBlfiCM a CU CoiBli 9«ttowEM4 |*rM. 

DfWf^ MftB, WmNkIM a O, i t iljl wa l oi <odatM 

E b fBfwE AM m oO H e 9 tmi^bMid owta. 

Mm E Ma. WaElofMv a E Cairo lOMmi 

a X Frttt WoililfKtM a C, MONO flOMMa 

b C MBMt OMry. M4» mM owui. 
a E 1IM4M. llwMr MMMopM, a C, EMfloia BliA Bmt. 

?. E Ei|a VBrbH0UE a Ou onot biM brno. 

MIm lUia E ii tf B, WoMOifIrE a Cl, • MM iocte 
E a ftMMi timaCHB. TB. t fflEar MMbm. 

Qrrrall W. EtEa WoM^piao. a C« mW, fOBM bbbBe w«l«r mti. 

Mm CUrtM BbHm me IEmv ME t loMiiiM 

Aoivow flllflM WMBMCtm a Cm S MTBBtMlM 
JiMM E iBHia. WMblltftM a CU BniMtor 

BiQ BMf l . WBMllBOtBB» a A, OilWtfBM UlfHIIllH 
MworC CmwCim EomMCME Md« imacB owL 
y kmiA m a aaivw, ro^itap, WmE i HM BBdM slOB t mirMiliy 

TBfjMf biTB 


MtftM 
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W. W. WM^Ktam U 0% McOctvcft. 

Hattf WaalklaftM, tartlii. 

HIM Omijtt Wwirwfc ft. t mMm 

W. B BktfWrt M. f»4^nJiifa 1 h««. 

Joli ifcicty. Wabbcm, P. 0u iowcfe nrL 
O. W. mm$tm, P.C« My fwam 

AON Mlh. WMfcliilUb Pi C« t IlM tMM. 

U)m Mty Birirt. ITAMvtCM. IK 0. wli» fiMt 
Utm PMy KfVMk. DiL, 

Ott» MOt Kupm Brrry, W. Van my ta. 

Vb. M M- LAeft D. CL mp Mr M MB. 

IIIB DMv a BfnaUMi AtiMHi IHM. BMn M M Mwa 
Mm mtmm Mtmm, miiimm. lu, mrnmhrmrn rnnmm, mfimm. 
r. r. mrum cwnmttmM. in. u§w rnw>M, 

JkUm a 8r«fMi WMrntm>. P CL t Mm<rowm6 teftoC ptwMt M 

H. r. Mm Ml VMiaMlflAi D. Ol Bl«tc MMkty* 
i. JL Tilmt WmMmM IK c. MfMi llNf€ 

Dr. W. U. TWtMC. fU^ IMlM anM 

BaIM TliyBr, VmIiUiMl D. C. MmB wtlov MWf. 

Hr^ tL 0. TvyBr. WmMmmb P C» mIIM'MpM yimi 
M. a TMb VuhhdM. D C. ptffvt 

Mn. tiM D TMMi. WjMlMtM D Q, Mia tfaM 
mm tfAfy TtBami D O* mImmM#. 

Girt TMMr. WmMmIm. D. C, HmmM mM 

name* ▲. TMMr, WsMMfMi* IX <!• IMIf» aMta. 

C. ft Msimwr term, txmdi C ft^ OmM it tedt Uom. bom; UmM 
J. ft e IWtit D ft» t am aMteai ftinmli II. ft IBUMt. M 

Tfr, t pr«M Met i pMH p b Mw ; iImcIi i. fIBry M*! 0. It 
Mctenisft QiMtete> WftM. i mMM cwMitf vrMmtei B BftnaiM MIf. 
•imte; itr«n|li Inin tl. Oaite A lU i yrnu a, ft. pitm« tynMa 
iftNQtti om MftMft btaat lift i Mfote; tbmM A. ft ttaw M ft. ft 
ftMa. Omm*. vy*. iM< AMI «MMt i »mh mmt: ibMM U ft 
EDcks Bfii Ia tewvtfttf. CMmtet 0 « 4 rM ftjftnte: IftrMift f ft Mrtlx 
WMtatMft IK (ft > BiaflMr teft yM IteM <gfM; ilirateift ▼ rn—rit 
TtemmiMi te* rffMWi i Mian raat} teaeM ICmm MMla 

ftlm. mm^ wmknt : tbrMCi C it tuMft Nta lateit 4 MM woi 

raB, lamaa rattiftftOnaMfra^MtenBblMiyMtelaawt; tteoftb 
e 1 Uttke ate i. U. OAt ir.. Bfrift TUu i fatec gpMn; eftmift C, ft 
Uatei aM ft O WbUateM. taa AMaaM. fft.. MM mai M. mtrn rat 
MM pMvi tem I fray Mte Mt 4 Marritari MIy fMH Mt t aM 
IMaJ anMlIlat i faua Mte 4iM Mt paM MmL M tei« 
Beam; (Mvafb i, MaaMka, P aaMfta, ltea« • wyM Mm aa waaBi M 
fatefti: Mate Wb B. Baateift Wateim. tftaft Amanaalas iMate OiX 
Marta* ftaartla, Wate, Mid aafU. ||Mec«a^iM^4 fiB; iftreate ft ft Mmft- 
%Mft Catet daaa., t araina Mte t tmm mtm t raMltaB «M raM CM 
iaM mmam; tbraM V. D. Partiar. rM fBtaac ft Dak., I M« afa lf artt 
U Iktertiaa fr«M M nte ; tkmili tiiaac M f. W. Utemaa« MM 
taka* Tte, T TMa M mtiaa; Btaate O- Tateaaft DaWltl Aft« 6 
eoiiM raca; Bmte teMy Taaaa. WMilnftaa, D C* Uy 
t. ft Mate ftartlaa, WatelacM Jk C. Katek ayMml 
ir!<t faiwt, Waateafiaft D ft^ k irn u l m craft 


xsetCAL RCTom' nirraMKOoe QOTTTvrtoK. mr 


Dr. CMm T TmUm. Tbcm. Attk I Mcfflui tegarw tsB. 

jun Wftttw, lUlMtMk. On. VaiUntn ntyW Um. OraiM cnaplt* Man. 

CM. W. ft WrOMf. WMatncua, 0.0,2 ADMaB amftm 

l». C W«Nfta TutaftcM. a O. f*M ftiM«nL 

w. Oatu WhNa WMftlwBsa, D C. 2 nUho^iSmi 

Itn. J. B. Wkitnon wuhtacM. D. C. }Mfcnr«aaa« farrat 

u WlIkM, Taans llwk. MA. kuM mOoMto. 

Mrt. ft. r muaw Chari' Chaat. Md. OwadUa fB«raala». 

O. B. vrimiwaTtiwwiif. MA, M teaM niftiahn. M » >p »fh n aa , t wUir 

■•kn. t MftBwrd mmkm II tMM nahn2 toe»Itswte 
Mn. ft. WlOkM. WiftftilM, D. C. alUaitar 
ft W. WUUMia, WMbl^rni, D. C, S 7*mm Mn tei / i. 
ft W. WBm. WMMatin. Dl O. giairfhtft 
Lm Oar wum —II. Tm Ten Va.* tanaA avi 
Ma Wina. Waatiliictca, D. CL Aacft 
mua R T«aM. !<«• Tarfc Cttr. MeftajM. 

TanMar bMOn WaMtart^. ft CL aTnaanr. 


A'rlA/.~T1iBra rrara M iwMmttak bean, 87 binit hatdied, tml 14 
ftpCalti hatabad or bcm la tha Park darinji Um jaar. Thaaa iaclwla 
llw fnUawii^: 
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J rcA— g o.—I d au Mcbufe wiib tte Philuklpbia Zr>.ing i-i 
OudMi* Umt* «m« MMir«l tU Mhwu^: Hjbdil Uw Itaacuoo. 
Aswrieu alk or wapiti, S £bMp«aa wmUr 4 Eurcfwaa ripim, 

0 STOOD UM traem lod lO imall Earopcae liaHt. Fnat Lonk 
RmU» loo., Kow Yoek Ckjr, w**o neared a «Kk of the rack aad a 
kodL A pair of gatinou wai revived Iran Uw Toronco Park Zoo, 
Torowo. O i D o d a. From Dr. Johan Bm(i, Ouactor, Sottim do 
tXkraca du ADimau a’ Foorrara, Pravioot of Quttee, wm io- 
edted a qAHkdid spoeinMo of noch b^ niak oUaiaHl b; kirn fnim 
(ha mink fano of Dr. J. E. Ca Femt, Mar (ha eitp of Onbao. 

/Vftomt,— I mportant purckoai dimag (ka 7 «ar ««m thm 
proatWD aataloiioa, 6 iaokan pmgviaa, a pair of jafain atoka, and 
i blaek-tailad nanMaaU. In Dranbar 19M^ M banuDin^ir^ rrara 
porebaaad fai Habaaa, Cuba, aad OaMport^ by airplaiw to (ha 
Park. Only S diod an raota, tha raoiaindtr arrivinf in food 
eoodUkn. 


asMOVAia 


DaotAa.—Important kana by dnaib dnrws tba year {<>.. 1 -^ two 
cbimpaBMM, OM of vbkb, “Soko”, had bean in tha oollmcka giioa 
fiipicndai 8, iPlb. A Koiaedo dnfcn recured Jum 81,19M, 

July 11,1817. A BaniUM daw and aaisa antalopa diad d«rii« (Ua 
imried. 

Diui^ (hn ymr 404 qtoeitiMtia (bat diad wen amt to (be Kalioaal 
Mumom 


AMMMs nr oouacrmjt t«at au3 mr nu n $o% 9 L T UftM i^utivrw 
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CkMMbrlx Aff—f 
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APPENDIX 7 

BEPORT ON THE A5TKOPHV81CAL OBSEBVATOHY 

9ia.‘ 1 Uu banor to nbsist tb» foUowiaf rqwn om tbo Mtivi- 
tiM of lit* AstrophjtkmJ Oteomtotr for tin finl jior sidKl 
Jw »0, 1M7; 

W«BK AT WA0IOIOMM 


At lb* UguiiuMs of dio fiaool yc«r prti)«i»tioai ««n bang madt 
to p«bUjh • uhU of bat T»lu« of Um tolar owtaat of radotko 
nnoa ISMX TUl UUt iavolTod Uia ooaparuoo of tcmIu fren (km 
fMd Matioaa, mrdinig for arror* of nduedoa, uhI tla 

mortU of ta^ ladlTidnal Jaj lor triikacaa of unptrifct obarfatioa 
or uafaroraklo tkjr «aditkaa. 

But in eankdariiic cartain diaortfiaiKm tt aoddml; ecrunad lo ibt 
Diiacior (hat a flaw bad baea ovarlookad whan ha doriad tha ai> 
callad akoft m at hod ol irdactMo ia 198A It will ba raeallad that i» 
tha jaan 1KB to 191k all etaapmtkm of (ha aolar eenatant bad haw 
made by tha hiwde m eat el or lose method. Tkia loTtdead Bieaeura* 
manta of tha lataoalty of nut nya hon early metnuig ontil mid* 
foeanooB, and about S day* of compotiaf to yi^ one vain* of 
tha tolar ooautani of radiation, hfocaom, if tha Ay cradually ba* 
caiaa eleara- or more baiy durlac tha amral boun of obacrratkii. 
Iba valw* obUiaed would W too hi^ or too low» witboat any mwnt 
of reoofwitinc (hit error. 

To Mva work, to avoid error, and to mnliiply laaultt, tba ibott 
mttLml wat Lufodaead ia Iklk. Two ariltr nrantanl valuaa oewU ba 
obtaiAod fmn obaarrationt of oedy 10 luaataa* daratioa for taeb, ^ 
ocanputaticn laquirini only 1 day for both. In 1923, howartc, a 
nwrbod occ ii md to Um Director wbefeby tba coBp«tio( oould ba 
almoHt vliminated, thraaftb tba am of taUea ooanpotad ot>o* for aU. 
All thiuucb tba ywe* wbidi hare nsea iltpaad Ihit method hae been 
■lad. Ce^Iy, dro vatoia wm obtained without aodia labor tor 
each day ubaarved. 

But aeroa montbt afo, a* abora atatad, the Diraetor pareaivad that 
tbii brief method hae a fatal flaw. Witlmt gmnB into Cacluiioalitiaa, 
the defect ceaaiiM in Uiii: that if (ha naalta of two «|«ally dear daya 
are to ba ooopared, «n one of whxb (ba aun actually cmita 1 ptcoent 

M 
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non ytmm rtiindm Om on tb* oOw, tbo briof mfdivd of 1M$ 
viU tiidMd dirting«iib ibo d*y of toon in*** ndiOSoo, b« wiU 
tbow )m cUn (In tra* 1 ptrotttt tWifo. Monont, Um dificicDc; 
of ■■tplh*** in oakr nriotion, dm to tbo BMthod ol l«8, it Ktmtia 
th* men Wuy Uw doji, oad tho k»w in oUkwk 0» oUtioa from 

vbkb tho ton » ulwmd 

OeHoowndj, fthkoogh U* p«tMjihod neard of lolnr rom^ 
AMaTlfS} Aovt totar ehuiten tt th«r ri^ timao ond in ihoir richt 
dtncftkM, tho mptitinbM of TkrUUeo foond on lae mooII. Alas 
tho hoxiv MfMM an ot 0 dkadoanUfo, not only iMoun of tbair 
fannbb dcy ModitieM, which Mterollj gin infoiiar rt«atli» 
bat bMoiw tiM method of radueckm of 1IO imriubly diminwb« «ho 
I—Hiaj aroplittMk of tho nmlioo of tho mo, which th«y wta» 
la dctcnniM, ona toon than it aflocto doom m t i tmo . 

Oar fint can wm to dootao o eomot method of ndaedoa, nuhdng 
aa far u poaaiUa tha hnrUy of ooo^»u*atio« which waa (ho moiit 
of thot of 8*nnJ moolhi won aeoipiod by tho «a# at Waa^ 
iMton in camporiM difonnt propoood mothodn. (hocking thoir 
imallM, and u kngth in oonputinc tabim fw tho ono finally oaloetad. 
thU now b«4f method, although aomowhat fhnrtar than Um ahoot 
■Mthod «aod from to ItU. ia far kagor than that of It 
rw^oina, what waa ttnnaoaaary for Uw ma thnd of IffiS. (ho oceapkao 
iDMMrttiwat of tho photographic newdo of oboarrattoo, Jwat aa 
<001(4^ iadood, aa tho long maUud oaod pcKff to 

AoModingty, oedmo wan oeal to all (laid M^oa to hava mtaamd, 
if pMlilr. iheao bolographa for oach day ainoo 1I9S whoa iha oua 
WM oboerrad. 'nita hnvy talk haa boon to a larfa degree aeeea- 
phihad by the Sold (haamn. 

In tho aioanwhilo, by financial aid of John A. Botbling. and by 
tha MiiitaDca of Pi A-i the oomputiag ataif at Waahingtea hao 
boMi Bitch anlarjpd. Oraat prograat haa bom made in tha raradK* 
tion of (ho oohr>oonatant obiomtiana Mount MotiMuma obwrrv 
tioTM aiaao Utd ban boon Wly tacompoted, and amnJ ymia* 
ilmrTitinnt at TabU Moaatain an dem Howenr. it will rwiuira 
Many montha btfon the noomputatkmo are tally completed. 


iiiiBwea mitinawiea 

Aa in foneor yaan, order* hare come from fonign land* for 
■]rar*«fitk pyrholiomoeafa, Miher mw or to bo rapaitad and ra> 
gandaidiaod. Tbrno inotnonanto are la uao at nmriy a bnodrod 
(ioM In Many eoantrim, in ail of tha contiaonta of tho world, to 
ncamn tho oolar ndtalkm. But nowhcaa aia they ooed In ooopera. 
tiM with tho qioctroeeepa, u wkh no, to maka eemploto doUiwiina- 
tiona of tha niar cooetaat of radiation. 
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AMfrmu iwui f »fwi 

Gmi bopi hfld bim irowid (7 tetonbk <if th* Is 
Jaai IMA, wtlh approfml of Ibo Pnodmi tod Ibo Datmii of Um 
( bot io iQMjr Of 9 orw odditioMl oMioo* for otevrlof tbi 
ooMUfii of nidklioo oo«U W foUUiohod. Btai Um bopoi*for 
•ppioprtilkui hftTinit kilad la tho tbo itom wu nfccCod by 

Buraui of the Budcot in tho oadmaiM for IfltS, and wicb tbi 
prmmA tutm on economy in OownsMoA arptmlluifo mmm aa- 
HM 7 to br rortoM. It k fttJl bcJkrod that nlaobU odraaeo (a 
wtalbir fcfffciatuig would follow tho occurUo dail^ dotominAdoa 
of ooUr Tariatioai «oeb m might U oumood wkb oddiocoat lolar* 
nonoiinf ilatioaa. 


Lcttan bare loon raoivod Morijr owy dtf bf tho DifDctor frcm 
drott^it-itncbro traw^ acane ulling of otemciom coaBnatfoi; 
of hk oxpoctadoca aa to Ika pryma of Um drouglu, boi moil of 
tham iMtffinf for prodktkai lo cotar anmior yoara The Dlmtcr« 
la hit rrplMO^ baa alwaya pointad out tha inmcurity of neb pcadk* 
iioaa. Ha baa limitad hmaolf to ralbcrixif to ipdkatiooa aiUag 
from iht bilCorj of Groat Lahaa latala mooo Ifitf. 7\aaa point ta a 
probabUby that drouebt coadnlooa ia Iba ffortbwaatani Suiai and 
ndgbboriBg Canada wQl aaod bagiaaing ia 19M| but racur ta IfTC. 
Thia riaw ta aapportod by a rocord of 400 yoato' duraiioo ia tm 
ringi at Fairlae, Tl, naipwd by Profmor Lyon, of Dirtmaoftb 
Collage Ponodidtiaa of 44^ 98 ytan aro plainly appartat 

tboffia, wbkh bavo ekaa ralatioiM lo Uio kvak of tba Oranl I^kaa. 


Th^ Dlroftof CMaad to ba prtfiafod and tastod ia SapUialw 1894 
a aolar radiatkm KBam boikr of hia daaigiu Tha machiaa io nfira*' 
■antid la tba aaoaaapaaylng Ulntratlo^ It oapoaad 98 aquojo fma 
<pl. T) of mirror aarfioa and wai intaadad to prodaoa aboixt ^ bccaa^ 
power at iba angtaa Uinamalngimph noorda wait mida of it, and by 
ofiontiag an aloctna g n tr itc c a dbert program waa breadkoat 
adar powar. Howov«r, tha Jkrim had many dUkrta, and *aa aol ia 
that form praoUoal for utUiiing aolar iwdiation far powar. A touUi 
aolar Atakk boikr bn anoa baon prvpafwd wbioh offen much gmtar 
pfomiae* 

mto wfcts 

Solar radiation rdoarrinj atationa bam boon maintaiood by |NiUk 
funda, aupplaraantad by prirata laoMiraa of tha Smitbaontan lawtl* 


JQ2 AXXQAL RXH>HT WKITHSOSiUK tmTITVIKNi. ISn 

u Tibli Mounuin, C«Ut; yocMwo*, <3ul*i w>d Mmiu 6l 
B cTpt- At Um* fiat* iUCioM tha ahwfntiooB to il»- 
tacniM thaaoUr ii—lant of ttdUtkm liava beco moda oo oU faTor* 
abU daja Iba atorafa anobtf ol da;! per year nitaUa for lliM 
obaHTatioMi ta about (ha aMoa at thaw Ihna alaratad dood- 
]aa daawt tfatkott aad approaehaa » pareant of all da}«. 


Ffadtfick E. 7owl^ raaaardi aariatawt. who Joioad tho aUif of tha 
AMTophyiioa) Obwrraiory la Uw year waa ntitad for dia- 
ability at tha «a of tha flaoa) year. Mr. Fowla haa bean aaio rtila d 
with praotkally tha aatira hiat^ of (ha Otoarvatocy, and haa (akan 
a Urga part in Ua obaardnc. oonputuif, tfaaoiaUcal atudiaa* and 
plaM for its work. Ha will ha aapacdally ramambetad for hte ta- 
■aanhaa oa watar vapor and eaooa In tha ataaeaphira, for hia kaig 
iaTeatUtatlon of tha axuaoia mfrarad ipactnuB of water vapor, and 
tor hia anihcrdup of a — W edhioiia ol ‘‘Smithaoeiiao Physical 
Tahtaa”, which «b joy an anviahlo rapaUtkn. 

KaapaetfnUy aahi^ted. 

C. 0. Aaaor, Pfraofar. 

Tha SacasTAav, 

SWOOwaiaa /tattMian. 









APPEXDIX 8 

KE1H)BT OK TUB DIVISION OF BADUTION AND 
ORQAKLSMa 

Sa: 1 hftTo l)i 0 boaer to Mbtnil tbe foUowLv nprat on Um 
• ctmtiao of Uw DivinoA of Bodiotioo tad Ors*ai«a» duriof tlw 
ytmr «adod Jano SO, 1997: 

Koubio iMooMM bkv« bMO aUalntd durtDfi tbo ymr lo tb» lUidiM 
of pboUojiitlaobt of pkotouopwm wil of qweUl nocikna of oUn* 
vtej«4 rojrt la tb* ttonmj of ontioot ploat f«nn«. 

W. H. Hoow paUiAMl tho whi of ■ w t n l yMm* Andy of 
plwuif;ptth«is la wImm, Thl» bMk iMdy mod* with «t«M 
KTOwn ia gUa taboa of moturod tNUfantoro, buaadity, wad catboai 
dktiido occt—t^ ondcr Moriy moaoebtotoade aoloaod iftoelnl i«yt 
of mwuttnd tntmcity.* Variooi radittka amrcM worn wtployi^ 
■omotiaoa Ua MawU otoctric Utlfcu aomaitiMi Ua aaowy uc, Mcno- 
tuMO tlw MD. TIm nooka m« of hi^ oeeiuaey. They givo to • 
probobb error of only 9 parewt ta laott apaetril rofiesui lh« do- 
pondraoo on orovo kaccb of lla iMjaiHihnn of oorbon dioaidi by 
vLmL llo •ocoonpoayiag figoro Atm that fdioUoyatlMMi in 
vbcat, lUttaoc from Mco *£ tbo ood of tho vidbbt rod« rooehM n 
high nuidmain in tho tod M C9Q0 A, dinuntihoo throoeb tbo yoUoiv 
• 1 ^ gma, roodtM n atbsrdinalo wtrinua la (b» Uuo at 4400 A, 
and Uwn fade* away in the Tiolet. 

Mr. Boonrh wort «*• aeeampllihed by a ntMhod of 

Mtinaatiag the air oontom of carbon dioxida. I>oring the year Dr. 
MeAltaUr haa fuitheo ptrfeetod a apeetral abeorpCioD method of 
•xtraerdtnary MtibtiTaMat and estrHna rapidity for meaaiiag ar- 
boo dioxide oosKaatration in air. Ihe apfmnUua hia been tUndtxd- 
ieed by bin and hae bocooe a tool «bioh bide fair to be of lauMnee 
raloa for the deleffiiwi end weeiiirteeent, not only of eatboa dioxide, 
bat oarboa moBOxkla, and other ontnaio tbewicel eompoundt of ex> 
(rcuM intareet in plant phynology^ b«an metabolic, nuae axpkra* 
tione, and pethape la oc^ iadoitiia] Adda In eooaeotien with thia 
apparattia, L. B. Clark hae demloped an axtmnely mnaiUTn and 
rnggad thanxxcouplet Um rrecuatad boufing of vhkh ie eealed by a 
bubble window of miooecopioaUy (hia glaea ThaaelMiutlfaldefieoe 
together edd greatly to iba practkal eoKOW of the ipectral abearpOon 

> emuMMu MUe. CMU ea. la ee tL ea uia am i-a na m imt. 



101 AlOfUU. RKTOKT tlllTSMNUX OftTriTTIO:! IN? 

c wthod. Tlw MW AppantM hu b«a d«ptkMed in oar tlnp for in* 
tmrswMinpboto^cbotieKudiM. W* «x|Nct to ofcMrv* pboto^* 
ihMM qoustiutiTCljr is vuiow of pkiun 

Dr. McAtiiur pobttihed prafimioary rtnlu of ■ rwitfc on 
w h ltc M la ithoUoTtuhoaa He riioaW thM inTtnnlttiwrt iUuniiB- 
tiMt cItm vtry diffcnitt growth raU* titpomlii^ on tho rapidity of 
inlannitunca. With akanutJoM of light and darktwa O thnM por 
mcomi tha growth raU onr a pariod of nraral hovra waa actoaUj 
Iwica m tapid m wkh ooaHnaooa UlMcdiiatian of an aqoal total quan* 
lily of U^l Mpplkd. Owing to tha prattioaUj iMtaniaiiMua ohar* 
altar of hu iMamntnMnta, ba waa afala, for tha flrM thm. tn atocbM 



t^wwt lMct> itaMnw mmm. 

^ plant phjraiolagjr , to timoa tha li^t and oantinuoaBly fbUow wlial 
in pUnt growth. Many bimi mtaraatiag obaarrationa ww 

ftooraML* 

la a enopMatirtt Maarch with Dr. Flint, of (ha Uatiod 9U(ra Do* 
parrmant of Acruxlint*. Fliat and MoAIitfar oMmiaod tha ^sianoy 
“ kagtha of Hgbl to praanou garauMtim Sa IuAu 

maatira la ttwaa wad.* ‘HMar raaalta tia In nu« anggaalirdy with tho 
•MwSSSSStS 2J*^.*^**^” *^ '-«' r^ ».t Mi*. 
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^ollm of chlonqifajll khtorptioo. Wftf<»‘I«i4C(h raftMOi inluki(iB( 
ffwiiaoUott w«r« IouimI ia Uoo wd ia the infrend vpeeurum. 

Dr. K. & Johiucoa Modaoed with BUkrind prcyem hi* intfije 
ti^ taadns ^ prodwe aefmd (rowUi «f eemato andcr lab- 
OMkUtry ooadltloda. The greol diAcalt^ if to obuin froan artidcUl 
Muroa li^ of wBcicgi t iateaeity end proper wevo-leofUi diatribu- 
tian. By ▼arieua if minue eapadWcU he hw to m twoiderebU d*ffr»e 
Mired the probkni. 

Be abe coaUauod pbototropk exporaocau, Madying the bonding 
of planU toward the Hgbl aa well aa earbon dioxide aMHoilxtiaa 
wkh pelariMd aa eenpaied to aorma] hight It had been aif- 
seated that a real diffeieoce wooM be focnd, bat ba foand noaa. 

With Dr. P, R. Derhholder, of Connoetkut CoUoge, Dr. Johot- 
toa inreeticaled the iaaeUfitien ef pbat growth aabauiUa by light.* 
A Tuy baaatiful lechaiqiM waa d^oped, wh«eby live Upa aod 
half tipe of eat aoedlinsa were applied ia wiow vayi to detepi- 
tatad eat aiodliAgl ia order to detarmino what are Um ctrtMO- 
Maaeea which fonm aknpuion mdar tha ititoaoM of light. Tha 
nailta appear to allow that uadar coiiaidenble ixeaniBtiM of light 
the ip^wth heraotMe ere iaxtneted tether than dl^laoed In pn>- 
dnconc the waU-knowa lower alatara of iUamiaatad plants ae eaai- 
pared with planta grown ia waldukneaa for fhttbar InlonM- 
two eeo their iotercedag pepar. 

Dr. hbier did math work oa tha daeatiicatko of a largo eol- 
lactioa of atgaa for the Matiesial Barbaiiwii. Her own inveatiga- 
lioaa tou ceroed a aHuch for the atiwatatkiQ of aulliplkaUoa in 
algae by alttenolet rays known to be hthal in dee** of Mfioeot 
intsnaty. Tha teoMreh is not flalihod u yet, bat pkialy ahowe 
great siinMlalive inOiicwce by ninuto doaae of theae lethal taya, 
xad ihot Uio degree of ethnalatwa it moet iatoreeliagly conaacted 
both with ware kagth and with tha lethal daMga. 

Tha inknuoant aiaker, Mr. Fllbaan, and Uia giaM tKtiniwaw, 
hir. Clark, eoaoUweted apparetua of iaYaluabia ua b thaaa b«aa- 
ligatloaa. 

BoipactfuUy mbmittad. 

G O. Anaor. Dwartor. 

The S MOOBtAmr^ 

Smi t kwmm 
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APPENDIX 9 

REJ'OBT ON TIUS UBSikBT 


8a: I liATv tL* hosor te Mbmu cIn foDovinc rtfion on tho 
MtlvittM of th* SmUhKWUfca bbnuy for Um Aacal jmr Tr^ril Jbtm 
M. 1W7! 

TMt Ltaucr 

Tb« Ubmr, or bbmry tTKoni, of tlx Bmltimcuin in lOKk up 
of 41 UbrMkn, ill ocn or ka nxrinlmid tad wdifMndflnt w thair 
ontofo tBd loention, bat nil eoopimtuif uMk* tb* ecoCvnI purpoo* 
of tho loiUUiUon. Thnjr nn thn SnutbiBiunn dapoot in tha Lttmy 
of Caog;tw, whi«b k iIm nnln mla of thn aralan; thn UInty of 
thn United Stntna NnlionnI M— urn ; iho library of thn BnaoM 
of Anwricnn Ethnology; lha SmUhncaina often lihmy; tha litenry 
of thn AntrophjflaU Ufenarrntcry; thn lifanry «f aiK] 

Urgnnianu; Iha libmiy of thn Pmar OnOary of Art; Iho Uhrary of 
thn Nntioanl Callaetiox of Finn Arta (wd) raoaMly tb* NattoanJ 
OiUocy of Art); thn Lnncky anroonutkal liinry, dnon 118i) oo 
•pncaal dnpokt In thn library of CVimi —; thn library of thn Notii—1 
ZooIofioU Park; and. Anally, tha U aaelMMl Ubtatia of tit* 
KaCMotal hliiatiun. 

mnnom, 

Thera two chaiigaa In tha pannauanl niatf. Lncala A, Tomy, 
■nior tei o gytjih a r In Uin offiea of tha librarian, ««a apiMantnd to 
thn newly nntnblltfiad ponitwc of library incatam in tha Natiooal 
Oailn ct ian of Fine Arta, and Mra. Oonrge C Rodgcn wan cliOMn 
for tha rncnney*-* powtioo aha had feniMrly hnld. Camtll M- 
Uattis, aatatant nnwingnr In tha NatSonal Muaiuan library, wnn 
tranoterfad to thn Social Saoarity BennU and donph Salat, Jr,, 

anccnailij hiin. 

Thn tunporaiy ■■■ilanta wen Helm O. Eanfcin and Uarfunt 
Kobcr. Fifteoa wocknn w«na alao aoignrd t* tha library tar rari* 
oon patiods by tha Worka Pngpwn Adaninlxratloo. 

BKiuaioi or rvMJcafioaia 

Iha asehnnga work of Urn year broafht to tha lihnty, aa uiual, ai 
wnnhh of puhltentlona. Thana lafiranantnd moat of tha 83,714 pnA* 

lar 


]0g iotrOKT miTHRorfUN insrmmoM, imt 

>g<« wc w Ted kj Mil wd tk* M98 bj Uw Intomktiookl £xdwnf« 
8ania—• toUl of M,MO^ or on iacriM of TM onr IBM. Eoeh"* 
pockieo ooMunod ooo «r »oi« ttamn. Amcsii; the larjiM mMliofi 
won ikoM txKm Um Aartnlion Nitioao] Btirth Couwol, SjrdMj; 
tkmtieha flwaiirihfi nrtilltr^ifr, Borlia; Bojol Sociot/ of Too- 
mnnifc, Ibbort; HctiI $od«t; of Victoho, MtlboiirM; Soe$ftf 
04ota t >fw (Si S)«l|ci(i(M« LMft; SocMy for Um PnMrynUoci of Um 
Pmm of Um ISmfiir*, London; Vwotn <Ur FtmukIi dir KotaiKO- 
iriUtM* in UMAlaoburc, Bootoek ; tad Zeelopet] 8oai«j of TAmdoe, 

Tho onnbor of diMNUUoM roeetrtd «M SMT. or 1 AM fiwir tlun 
Um ymt UfoM. Of Umm, won mit to Um SnuUioociita 
difMait; tk* otkir bcanf BMdiotl in obtroetir, worn farwontnl 
to tbo Suifocm 0«anl^ libnry. Thoy tamo froM Um Acoduny of 
tWboof, Um aoinraiUM of 6 «m 1, Bortia, Bwn. Bonn, Bntut- 
Khwiif, RrMlto, OonMU, Dtlft, Erltagtn, PrabnrK, flii—ti, 
Hfddolbirx. Beliuicfost, Jwt, Johnt nopkiitt, KM, KdniieUiire, 
Ltipsig. Lncd, LvAw. Marbunt. NcncbiUL, PatuMylTtnit, 
Ro^k. SCmbourg, TtUnrifwi, Utmkt, Wittcaberg, Wflnlwrf, 
and Zttrich, and Um torfinienl aefaooli of B^n, BraanaUiwmig, Draa- 
dm, KarlRttlM, and Sftrich. 

ataff wrote Irlten, aoiat of wbicli bad to do wiUi Um 
cnkaaga of pobheabma. Thar obUiDod by i|Meial n rf Mpnoifmfa 
and by March amcag tha SmjUuoaUn daplicaua 4,560 voltMiMa aad 
parte niidid ia raiioai Mti, patticalarly ia tka ftnithaoniaB dcfKicU 
aad Um KhracMo of Um Xaiioaal bfaMon, Aatrophytleal Ohawratory, 
and irational Zooloffkal Park. Tlwy alae arrmngad for 969 mm 
whaagiii 

It ihmld ba noted that. wbUo tki avmbar af "tMi] Modiijfi lacalrod 
baa incraaMd aonaMhat (luring ramnt yaan, Um nnnbar of larga oMa 
b« dinuntahad. Ikla falling of in Uw iarga nndinjp wotUd »»»<««••*• 
that tba ip a fial ttort of tha amployaa in Um in>ran«o of tba Smith* 
aoaian, bagan aonMinw ago. to raebaok tha main ante for miMiiig 
immban and oUain by rnhanca aa Many of tham an pomlUa whila 
thay wan MiU availaUa, hat bam bi^y aucccanfnl, at kaat m far 
m Um gipa, e^weially Um kngar OMa. ran ba fUW in Uiio nuuiftw. 

It»laaao n a b bi toeipcot, UMTefora, that moot of tha land- 

iaga in tba fulun will not ba to All o«t oU aate, bat nUwr to wpply 
Um library wilb eariiir namban of oooparatmly imw tariali naadod 
in tha tnok of tha Imtitucks. For Um auf in taking op naw ax. 
changM tMTo two aiom oonMasUy botooo Uwm—(o mm SniUMuiian 
BcambMa and to emoa m San i tbaoni aa pobUcatioM. TlMy alao, of 
oonna, do vfatt thay can, in oooponUoa with tha of pobUea- 
Uona, te aooouraga tbo ntnn of dopficaCco not wanted by innimrioM 
to which thay ban bam distributM, tbat thaaa may Im mod again 


MrORT or Tttt BKCHVTABT IQO 

ia tW •K&Aoc* wwk Um iMticatkn. Tbaiaoecaiof Uuscoopvn- 
lir* nrviM Uk» put <»w jttm bM bM* noUwarthy. 


Him ww«xiuui7|3fta during tbi7»4r. Tb* PhikaopbiMl SocMy 
of WuhiostM wreod oror Co cl» librarjr wnnl ihooutd cofiw* 
of its Bulietia to U tiasd for whangt p«rpc«is. Tb« Q«cfih 7 «m] 
Ltborstorjr pctsaatod Og miietllMiMos paUiesiMw; Um ABanno 
AMOolotion for chs Ad Tine—nt of Sdaoce, Mb: tho AvntIcsb Ait 
AaocaCioQ. AmlorM (itlkrltA M prkod ooulogt of art obiwts; sod 
both tlM Anthrof>okgio«J y<xo*i}r awl Um B»n]og>^ SociaCj of Waali* 
iagton, k MhilafUikl Mmbar of joamsli. ThaoutatandiBg gift, bow* 
CTu-. wkk a oolloeUaa, nnnbrriag naarl; 4^00, nsml; on Utasjr, 
that had bfan |Mrt of Um woiUsg bbcsrj of Um lata Dr. FndoricA 

V. CotUK thief beuaiit of the Daparnnaiit of AgrinUtuto end hon- 
onuyesnuorof thkdirWooof plkBtabi tho Nktkmal Maneun. Ths 
ooUortiOQ wM preaantad Mrs. OoriUs. 

Among oUmo «i|MrUBt gifts werk, AfwkBt Bcjptiaa Puntinga, 
ia three volwiM, b; Nisa M. Darw, with Uia adiloc^ MkiiCknea of 
Akn H. Osnlinar, fron John D. BockeMIer, Jr.; Rad Fig«r*d 
AUMoisn Vmss in the MeCrofMiiUB Muaom of Art, in two totooies. 
bj OlHlk M. A. Kkhtar, from the MotrofnllUJ) Mueam; C k tkk go e 
of ICipaaic Pottarr, bjr Alie* Wihnn PreUus^uMB, aol Celalogtto 
of Locos ki> d BnibroidarMii by F l eeeaoe Eovik Mey, in the oeUeo ft on 
of Um Hiigionw Soeiaty of Amenc o , tron (ha Society; lades CoU- 
logur of the Ubrsry of the Sorgoen Qenerkl^ Odke. foarth kerieis 
retuMM 1 (two eoplM), from the Army MmIksI LaLcvy; A CWU. 
kguo of the CelWiioo of MaKinoore Fnimd by Prodarid John 
Kettlefold. togotiKT wiUt k Shoet ITatory of iha Finn of B. W. 
Mkrtio kod BroUmn of Southhoil, by Chorleo R. Beerd, from Fred* 
anek Joha XatUeMd: Net Ctaquantaaino dellk Socinh Edaon, 
IbtH-lbM, in fbair rohitiioi, edited by Oiocinto MoUo, from tha ad* 
Hor; Ongcrio Vi»|oea do Aroe y C^ka, by RobcHo Puano Reo- 
(Mfto, from the Gorernmani of Cotoathk: Oeorg Ullhohn 9uUtr, 
Um rianear of Alstltsn NeCortl Hisbiry, by Leonhard Sujneger, 
froOB Um outhcc; Frooch Arts and Lstura and Othm Emayo, by 

W. FrvKhlyn Pum, from thk kothor; As Ban Index, ia four sol. 
mnes, ocaaplkd by Prod J. Brand, from ths comptte; Bibhogrophy 
and Ixtdex of Ooology Cxduatro of North Amorios, rohism g, by 
jehn M. Niektes (UmI Robert B. Miller, sxtd vokemo A by John M. 
Nieklee, Marie Stagrut, and Elwiior Tatgs, from Mark Siegrik: 
Ocaaok Birds of South Atnsrioo, b tvo Tohinaes, by Rebozt C- 
Murphy» f rom Uia Aasariru Maeenm of Natural IlWory; 'rha Birds 
of tha Malay PoniiMuk, voluno A bj Harbert C Bobinsuo mod Fred- 
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crkk K. Oiawwi, tnm Owtruda Abbott; rroboaddM, Tohano 1, b; 
Umry Fftif6«U Otbora, from tb* OibM libMrj; Fn^pnooU ol 
EnUttMleifial Hittary, by Horbwt Oibora, from tha author: Uo« 
Fkn of North Ajotrka North of Moikv, toIwbo 1, put 1, by A. J. 
Great, from tW author; PnktikinD ^ FtWrtainlreiido, by Q oor f 
(X Wild, from Alfrud N. QoUmith; u»d noonl paUioutofio, i&> 
dutiiac J. M. W. Turwr, by W. I« Wyllko, and tbo Do Lnn Dina* 
Iroted Ouoioguo of Borty Antorieon Portrmtta CbUooCod by 
R CUrIn, from Iboodor* Boltott. 

ruidly. lh«« weru fifti fran numbon and ggiotiataa of tho 
^thmioa ttoff, notably Soerotory Abbot and Aaittant Seorury 
W«tin«««. Mn. CtMrlu D. Wolo^ otoo gave a luanbor of 
rtoBu, inclodiiv tvo «DpiM of bar loently poblidMd llhutrotiOBO of 
North AAoricoB Pilshiirpiuita 

Bum orATnrtca 

^ fifOittfa U> tho vorioao Nbruica: 



The namber of periodkobi ontorod wu fl4,S19; of poblieatMw 
eouloged, of rordi prrpued and filed, 96,007: of loan* -*«*>. 
lOilfiS, of vhkh 106 wore to librariee ootdAe da InttitiMlon and its 
brondMO. From th« Ubrvy of CongnM 1;019 poblieotione were 
berrowW, tad from other librmrteo, 686. 

Tho ind«« of SttikhaonioB pubtieetMoa woa kept ap to data; tha 
index of oxchuife mUtiona wo* adToaoed; and the mwoe 
retired oNiiadrrahle atMBtion, oa the fonowing table wUt ohov* 


TttaoMe 

^tniMNi lot lOarte 

wMee _ 

Typitt cwOe tOM la eeatku m 4 Attf tlM_.^ 

W AsafFM* cone i4M te eoMO^ aett Mf lltt. 
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■ m » w > 

Ue«« IMM (kaa Mwl upwil Vjr Um BUtf i« prajMrix^ pUMifi* 
all for bindiair. vjth Uie foUowicf raoulU: Uw libnrjr of Um No. 
UomI Uuanun icnt lo tho bindery lfM6 Toloinaii the Hhnuy of the 
Biirwi of AM«rk»n Ethitolc^, the SeMtheaniee oAm li* 

brery, 871; Uu library of tbe Asteophyeksel Ofeearretory, IM; the 
library of Um Netionel QUIertion of FiM Arte» lit; ud the Ubmty 
of the Pner Gallery of Art, 54. The hludlan of throe 8,808 eol* 
or all bat 108 of thm, whldh wtra other ti<M pronded for— 
wai made poanble by the diddracy afiptriiiriktkm of USJXIO ap- 
prored toward the «toee of 19M. MentUm ahmld alee be ma^ 
of the f»Dt that ea axpenereed binder, aee)|yted to the Ketkfial 
Zeologieal Park iiader Um W. P. A-, boukd 888 ToUnoM for the h« 
brary of the Park and wreral ochre Ubtanea of the BaaHhe on U n ; 
and of the farther fact (hat thie exptft and two ethar W. P. A. 
workera itfMdrod aboM 800 beeka, thoa axteadinf their perkd of 
oMfnlneM. 

OQOHt 

Sfieetal etteatkei wm giTan daring the year to the librarire of the 
Natioaal Oelteeteon of Fine Arte end the Netioral Zeologieal Park. 
Aa a oonMQocM, Muob peogra* tr** >> aortinc their aocvna* 
latioaa of mieceUanaM material aad taodarlhf poblicMtona 
retaiaed aTulehle for taa. Many Heme needed in lha fitee wrae 
aappliod by the library of Cengfa. Xetioeal M ea e i f i. and Snlth* 
■"«««»" IniUtuUocL 

The work of the 15 W. P. A. rewrloyeM eaufaed to the library 
flonaiMod latfoly of typiag letlan, copying n^^alriag beohi, 
potting pamphlrta into binden end lebrling them appropriataly, 
preparing, moancing, end fUlng arooneotkal clippiogi, cheeking and 
eettifg pahlkatioMy ehelriag doplimtaa, raeordag periodiealt, and 
aaaiicj^ with the cataloging. 

Smithocoian dvplkatM were mot, «o ipocia l eaehange, to the Bn. 
laaa of Iftnee, Rcaador, aad the following eollegm and oarraraitioe: 
Bream. Celm^a, Franklin and Menhall. Hanard, Ponaayhisia, 
PrlnoeUm, RoUina, aad Tab. 

Stefa wara tahea lata in the year to poovida a third let of eterJ 
halving for the taehnologkaJ library. When thta la iTatalled. H 
will innaoM materially tha UmU qma for thla important ooUectkm 
wd make poariUe, U la hoped, the early eoa»pt*tMa ol tbe reorguii. 
latioo of the Itbrvlea in the Arte and InfeMnaa Building begun 
aocne yean ego. 

The lafeneeo and bibtiographieal work of the Tarioue libnHre 
of the Tratitation, which hae Meadily ineraeaed Unoe 1994, reached 
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ia in? a point of dTeeciTMicat, nqutrii^ BitMlt iia* ft wi Mr* 
wml iiMHitMa of Um naf ud Mrriea, net <alj ta Uw 

a ei ctiiH and aNoditM of tha flniithanniaa and to oUmt Oovimmant 
aplojHk, hrt to aniij bfoirtn ootiidt ol WaihlagitoiL 

JIEBM 

1%* UbfBTj otoda « lM|«r wwaal allotinmt for Mwttnj , ao 
iLat ly* mi nt ii l Mtrritjr ba and Iwpl ap to d tto. 

Thtca dmdd alao bo an inenan ia Um fuada atraUabla for rarrJtao- 
pahliottooBB that ban a dinci bmri^ oo tlta pi^aett. hetli 
praana and proifMBdn, ol tho amotide lUtf and oaonoi bo foand 
ia WtJhii«loa or obtaiaad bj airhaiy Two oCbar nonfa ihould 
U MMiilttad in doa tiaa: xnora (raUad oaUkgon to eomet and 
rariaa tho oatalog of Um KaUoaal MaaBon Ubraiy and axira abdf 
ram for iia aoUMtiem. 

KaapaotfoUy aabnittod. 

Wiuaui L. Coana, rfbrmrim. 

Dr. C. Q. AaaM, 

itwratofy, tfatffdwaiaa 


APPENDIX 10 
BEPOKT ON PCUUCATION8 

Sail 1 tl» bcMT to Mbant t)w fellovtng nport «n tb* 
pubU^tioM oi th* flfcuthioaitft liuUtstio& 4ad th* O^rnioMiit 
bnuiehM anilff Ut tiiinmittrMiT* duuf* dorijc tba jmr oded 
JVM SO, IMT: 

Tla laadtatMiQ pvblahcd ihiriiif; th* jpwr 19 |ap«n tn tlw wriw 
of Smithimiuk UiMcHkMom CbUwiios*, 1 uaual npevt, ud 
pwDphki copiM of ili» >7 MticUf c«nt4iiieii in Om report tpiModis, 
•nd 8 rpwaal pubUeotMoo. 

Thft Uaitod St*tM Nktion^ Uumod iaMd 1 tittotJ r*p«(t, 9 
ballMiai, tnd O Procoediofi popon. 

Hm Bwom o( ABMrkoB Eduwkcr lanod 1 muuuI roport Md 1 
iMlktiA. 

Of tho poblkatiom then w«n cUUnbolod 144«817 copiM, obkh 
too)oded TO Tnlnite ood erpontM of tho SMUhwdan Centriba- 
tioM to Eoowkdfft, 84.tT8 roionM oad eeporatM of tho SMitb. 
Mniui IfiMotlMieon ColIwUoDe, 8t,909 volunM cod ctficnM of 
the Snithnnico Annuel Boponc, 9^90 Snkbmicn epocal p«bU- 
eockcM, MfttS ooIhomc end of tbo HctieDcl blweam 

pobltectioM, 14,TQt pubticctiom of tho Biincu of Amcneca Eth- 
ttolofT, 00 pubUccikns of tho NeiloncI Oclkr; of Ait, 110 publk*- 
tioeie of the Pnor Ocll**7 of Art^ 91 onfioie of (bo AotrepbjoMol 
ObnmUory, 19 nporia of Uw HcniMcn Alukc CipodklOD, end 
on reports of the Amaricon nitf4inc»t AMoeistka. 

•ermtaoxuir xtacsuAXSOL'e oouamon 

Of tbo Snkhaooioa bCnUouoon OoOoctiotM, volumo 79, thore 
wes ieoMid 1 popor^ ooliuM 91,9 popoit; oolttmo 99, 19 pepon end 
title pace end Ubk of eoMenu; end rohitne 99,1 peper, mkiac 19 
poptn in ell, ee lellovi: 

■ ■IJMl It 


Kb i. OgteloM noteni k Uw ManeltoMl C—I Mm ee Moflwt 
yfteiucM. oeMtMiMtoiM. 44 re (Peu-aeA) owtberamM. 

neuM ti 

n«rarta •• tba BoPtfUtwi tCtmlMd »r <9* SmI JaCetew Mritettnlw D tte M e 
fayeinwi IQ Me Ptto Itkee l>—» 

0 U9 
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Na SS. A MW If CMar CvUgrtm. 4 S crvlA. 

Cf nrvMKlA CtiMMMIIA If Wil*cf M. tkOMMH. la 

(PvaAiail) M*rT. u*T. 

Tounn •• 


!•» U. 


A niif ratl-i m*4f «f a* lAUUi UmA tf W. H. 

»t».aptA iraM.aaaa.> a«c««ii. ibm 

Ha. U. MwpUIXT ^ tl4 tBMSI I b iiw w i ftit IIL Tta Mb* CMlUllA 

(ihhn ittw iiwi*i), If ■. B. fiiiiatriH oa • ®a«. 

fM. B0AI otMb w u itaa 

j>A lA ronJwr «nA«w* m tw anwawx «f tw r uc n ti uft f AiwM «a 
lb* wtMkM «( MUr radMloa. If C «. At^ 4 a». 1(^•b4 


I«A 14 A wTintwirb a ta ry Mi«r «f OalvM IMm BhAop 

4( (Ma. fMcrlMM tt» ImIUm AAi 1 b41a* nawl wit aT ftMUta. by lacy L. 

wwbctA up^upM (pAbi aaa*) j«*c»wb «-ia ia#i 

ICa IT. A M« r»M of tbc HU* ifMttw rr«M tta A«aa)Mbi» naiM. by 

1---ap*. (P«faLtmi a a« » A> w aa.>wt 

Ma la T«A orfClMl H w fc iffifbk wpitm aT Abnlww UmaIa. by Al*.- 
AAteiraaMA ap».«au (pm.mi 4> CMAbAciaim 
yo, 1» <>t*«A lA Iwwttef wtdtbA by a Q. AAMt Sy».iac. <Pi4L MOI.) 
D««bcf n im. 

Ha all bActlrAtlM «f pUM «rMrtk mIMmm by llfbt If 1^ K. Bait- 
MAw uA ■ah a JeteMAAi 14 19, a f(A, 1 «■• (TIM. MB.) rAbrcArya 
INT. 

Ha a. TbA AcpAAdfagp «< CMbM AIwUa aariaAUlte Ia a yfbbr pteal oa 
«Af« iMwlb «« fAAUSca. ^ W. H Mamw 11 p9, A pk, 4 fl«A (roM. baaii) 

PAbnBtf «r, laar. 

Ha. a miA «aatr1tiA»M «a nMMaclAUn tt CMibrlu ctOaMIaa by CbutM 
nMiucaw. sspA (MLMaa.) Apcaaim. 

]Ba a Oa Ite MffAfM to bo aaaUoA bo H»«A r AMb pfrbHtWMWy. by 

a a Abbot T aa <i>ni aacai burcb a u*t. 

HA M. TIwo AO W (C pbatiAratbooU U» 0 bAfbw pboat. by K. D. Mr»W i >r . 
IT 19 ,Spit. 10Act iPiHLMiai Mayauar. 

Vllto paat aoA ItW* of OMilMtA (HobL MU) 


KAma Of 

Ha 1 W«T« bwfUM at rwllallM to Ibo ■tWW* wAcrrow p co a m aic Uw 
lirwbiAitoa tt lifbiaMHUro IMtac* asaI. bp Uwk R ni«i aa4 R D. 
UeAlbWc. A PA. 1 pi, s (l«A (rabLAlU) JaM 14 UVT. 


AwrntBomAH akbuai. RsroitTa 

Saparl for /Btf^Tba cOBtpkte voliim of U»o Anaual Boport of 
tlto Board of Bogceto for IMS wao noaivad froca Uio Poblio PrinUr 
lb Otowina 

AaaoH «A <b« BmcA «A Hama** at CU aalfbAMlAa laHimieB Aow 

tH opWAttoat oxpcaAUm. aaA waA ia ca «< Hw iooUtaOoA (or tbo ywr 

wAiHtiMoaias tio4aop9.MpaA.«untct (ran. saib) 
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Hm kppmdix ooetoimd tJU foDowiaf p«]Mn: 

WMttM < Iv IB tU mT* rMMttM. kf e O. AM«L 

WMtkW •&« Ms pw4>8Mc«> Ir SU OOHft T. Wtlkw. 

Tb* Mb tUt* aMM tta attaa. kr WaKar t. jMm. 

Ibt ■■mOarw aC tka tkaaaU I? ttaarf Xanla KaaaaU. 

Yba aarCBM tanra a( tba BCMk IT r. E Wil(kt 
tba atM^kata, Itr 0. M E E ik n a. Ik te^ F. E E 
Tba Mtwa at Iha ooMc radlatka. tr TWiai H. Jakaoia. 

Wbat to ala«HaltrT *9 Paal E Bayl 

raw IbeM aka« ttot awdtaa «t (ka aaaa^ kl CM E a uHr aaa 
Tta afveaM ta tba aklHi Hta af faMMiaia. kr P. itoMik E ML 
DtKPtifT am) alfalkMom el rttamte hr Bto rraacrlch Oaala*a Hafktna. 
P. ES. 

tba mUahr «t krtaadiB «ata», kr Ckri E SaaMd 

Itrirttan aboarvttoa kj ftuw aai tbtor iMlt l ag taatcitp to aaME hjr 
Aaato M. Rur4 IC«fw«a. 

tba 0acto) htMaat et aa aattoat ailiaa n ^ Ontfar taba Mhttoaal Vbifc. hr 
WaUafa V. At«a>4. 9t. 

OoamCtoM—Eaaka to kr E E P awl if . 

Bleiatr ami ba—a iMtota. bp Baff M ak Paart. 

tba latoctoe et aaftaUca to pbytoaiaxr had a x EtoiE kp tb<aaa Hnae Maipu 
fltotortarUfi tt tba PMlPa hat»«t. aa toaarMOaaal tepte i meei. hr tWiam P. 

Tba awattaartail k u MaattoE h» batoto E CUib. 

TbMt aMgatoaia pUMs caltod alvaa> IP Ptoatwa E IMat. 
tba EwHtt Caapte kf Wokcp E Xatooa 

WiBSi «m Cha aaa. kp baato Mtotoa. 

tba -at aaa Crai Ada ta Ea lim at laeaat fl toc a n rir a. bp AM 
ilNWkE 

Tba lalkialty at awa to Aatorkn la tba llckt ^ anbaaiacJ. Iv N. C IMaob. 
A anrrar at aeaEwaatofa aia b m i tp. kp Praak E E Bakatto. tt. 
btaal aad Iba Bantoot: Tba aaca*tctoaa al >«M (Kiabak. *•« Eair 
cMalbatlaa to aat kaavlakpa at tba blatarp at iha IbMvUaa. tap Bekatt E 
PtMar. 

Tta ralM at TtoiiipM ttoMtuma. Ip Dwotkp E ripwia. 

Jilftrt for /Mtf.—TI m Rfnrt of Uo dravUiy, wUck tndudMl (In 
flatnwal npQit ot tW coBoatira ronMnUtoi of Board of Boficoto, 
kod will fonn port of (ka kMtoAl roport of Uia Board af Rc^ip to 
Ctob^t—, w«k Muod lb JoniiorT 1M7. 

fljpnrr at iba Sacrautp at cfaa BaittotBlaa laNttattoo aad ftaoaatol wpatt at 
tba axaeatiw aamittoa at Ea &aof4 at Bctnito far Ibt rnr aaOiat daaa PE 
IME iN|to.Sl^ (PakLMM) 

Tbi nport ToluBW, ronunii^ Un (ocianl kppaodis, »»• in ptao* 
kt (In cSon of (ko poor- 


iPMlaL peEieaTKOii 

Es|iIof«tjoiM kod flald aroric ed the fiaithoaoikn Iiutatatko to 

IME lOOpp^Mfip. <PoW,MOT.) April *,tdOT. 


xnnsAL BsrOKT niiriiBoxiAV imiiictiok. uct 

SuUMVit to Uw SmitlMMUM Boord of Bofwt* o* 10 7 ««n of 
rtmithrmhli sfoirOt by SfoenUry C> O* Abbot 10 pp. (PoU. 
Ui^) April 1917. 

V TS& ntfm fffAfM vatimal ifT^mnc 

Tka «dHom] mrk of tha NoilOAol Miwun ku oooUo^ad dorifig 
(ko yaor oadv tka immediaf lUioaUasi of Ika odiaorp Paul Oakaar. 
Tkara vara Uauad 1 anzuaaJ rrportp 9 buUaiiMi 1 voluM of tka Pro- 
aod 99 aapAfaiaa frosn ProoMdiDga Tdonaa 81 and Mi aa 

folkvi: 

Mvaam waar 


Baport oa tka profiaaa aad oooditaoti of tka Ucutad SUIaa Ka- 
ikmaJ Muarw for Iho ptor aodoJ Joa M, 18 M. 8 rO| 

Jaauarj 1887. 

fOMBOcmf awims as 

Oivoliaa aataaai 

1Tt-t- 1^ «( Ikt ttfM MalOT MtUaMl Utwoio. ToL BX Ora^ 

••sft 

Ik. M* X ^ tU tXokM tiM «< tb* cm U l i il 

mrmtiH to AmtIm amb «e Metow. tor M. Y. tedrma. Pc- 
Octmito tnc 

INL PmvMMt toMi P«CM too^ tor Borrkt L MIm PC 41to- 
«LP|.aX JatrUMM 

Mo CMC Oalltortto Cnmmtm at tba orCw OmcM. tor Otrt Ttmm r 
Pto O-flto Bp. CMto Amt IT. MX 
M*. ««A A rruMflitn tt tba Mlav-vMvr ■pi ic w oaot tfeo PodCe MB 
at lb* Pmum com! vH» thoB at tba CbiMaaa aod. Br M. W. Ct l a wH a 
Ma Pc «4i 4Cto top CMX itor tt tm 
Ma. fact Mao ataclM af potrAaatuM aaaalUa «r iba fawtor XanMu fM« 
CMMwoto. Br 0\m UutmaM, !> top. Itor U. tMX 

Wa CWA tW oaw paMm at Cb amdilCai cowtoMe a» autm IphU l tor 
A.S.«atea. !> Pt-tM. AapM(t.XlM 
Ma. am. Tba TarttofT PBRMtoUm a( tba potra OproMM aatf OpMo- 
M«#Mat tram Nanb AMtm aaC tba Waat laPM. Br 9. VarkaA Taaab aa 
laB W. B OMn Pc PT-Pto Ma. BMA CMctoar to iMto 
No. PW toaaW at tba MobafM <Jlpniioa»i» CaMj aa (ba aaaata P tba 
Aaattcaa fmawM aaC at Bataca. Or OlHb«» Pc MT-Pt Cp. 
M-7L laiaafr Ito JOT 

-Tula pap^ t^ta at c aa t a ata , and icAaa. ^ l-Pto BPtolT. Marrfe If, 

]PT. 

aatMi a« 

topiriwa: 

Ma ptot toapat aa tba Babaa aaUactaC bf IL a RaTCo la labt TbaparOca 
la IPto tor Oaaap to X/tta. PM t<>to M-1- P f flw K tPX 
Ka SOX Tba Ubamw Btw at tba B«aa B*mknw*a$ KrtacbtaaMr. tor 
to-A-Oiibaia Pc IT-««. >-i toaftaabar P. t«to 

Ka BOOto Maw oottbl totoaa fm Japaa aaC Bartoc Baa. Br RPf U Balia. 
Pc»AtoBp.l-to Octabar Jto lABto 
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Ka am. lUTitfMi ft Hma iittri imiIm id tht uairUBM h i W m iB t 

tW^jpoclM* 1: 0«siu f*i c *>»*»»* Ora*«*R«*t Hjr B(RAfi4 B- BUkcft- 

Ti ifchT rtkiBM. x«TMia>f IT. im 

K». IMB R«*Wm «r tw mkrn «t O* fk»Uy vltb ii Kl l WI i w 

- 9r Mr1 D. im. I >1 •»•«. tl B i«» P i M wtir H 

MM. 

Ka am Tw M« ■radca c< h*«ki Ow lh» M<» wt ti W B mfa , Br 
AMiaMw Wtfam Pr TVTR ict. M M W P wM i r A MM 
N*. asM. A M* Mwtk A»<nw —aa am vutiHia. «itfe MW m 
auM CmA Sr ^omk siimm. Nmaa* m mm 

Nft am. tR* BMIM OMiMf* tmfVm vtr. warto mqmmmt. «rMfc aim m 
tbt b«aia of M* WMpa. Bj Awd* ft. Cluk wM Onaa A. BmOmm. B» 
IBM. Mwiwaif 84. MM 

m. am CMm mnpAt of <w ftwxir u<iaart*ti«M i* kwm amua 
MO i mcriMMM •( MW aw Ml aM igiSw. Br H. r. tBiwii, ar-ta^ 
a. A 1 ^ i«4a aur Uk asr. 

aaav. som «s paiawiKaia mm. Rr o«M«t n. M/m >> mt-im 
J wwtr a lasr. 

Ma. aOM TB* am im HommvB AMm «( tka taattr Qr— IfMn i M — ** 
owm a Mrm rn i»>m. ba m. iwaAir u mbt. 

tu. aata Kmt SCanti metM •( MHAww of tB* Cwtr lt*MA 

-*ir*~ Brrranktoita. ram-ui- fuuMrraus?. 

Ka aota ONOTtIm «■ tM IrmtcM aMoi JratAfeMaOM DoJinUA R? 

■MBiirM. f>. ua-ua pta-A a a^mt.sim. 

Ba am. M*w ■bmbM BM (IMpm) tn cm VdIM BtaM Botlmi Mwmm. 

Bp D«m a Han. pp loi-saa m m-m Aam a aati. 

Ba aaiz Tbt am «c arrm^ m axiini uou <Difw*). np c^am r. 
OfMM Pp «n-SA M tr. A|*« a usr. 

Ba ana a otw w mu t w «f cm i«Mwr*r fwpr—w fmm. *» 

Awtia n. ONft. Pp m«a b aa apmi a mat. 

BaanA A aav^arioaaf tfaBMoAotm Um w«a««l CMMlaaerflM). Bf 

o omM tatiff. rpm-aaikiL Mar a am. 

Ba am Moahaa baoB KrtML Br RaMn TtUf JmBma Pp m an. 
fiAtaia Jmmixtrn, 

Ka ama T«a atm htaUaa «t O* ffeal'r M on Mi n ao rm aacMM Br 

capMMr- pRaap-Mi. Ar«aai.iiM. 

Xa ama a rt«M« at ma rtarm talU (IUUm B uf Mia na BoMnrt). Br 
narrr o OMtaoiwr. pp au-m. >mt aa im. 

Ma am Brmm ar mt ram* RKap mo w «f cm ama bwmmmoom, 
vtiP acfiMHiM at MV Br Mam Oar. as»-m H aa Jm 
aa im. 

•nunn 

Ka in. part a Mi4a oallartaA hf CM CBBfa PMi* aa p a fi c ivi w BC M e fia 
ud Xaara CMaar: Paaaiua Br n**M« PHpMaa o a aU^MW pp. 14 pta, M 
m <ni*afaf fiaatlaiiotal. JnammT. 

Ba I9t. lUt kMoriM of Bortb Aaoitea MHa of prar. Baft 1! OMf 
raleacUfmaa Br Aiitar (MMiaaa Bma Ttui-m ip. m pM Bor a ■**: 

mucATtoart «r tmp nmaAC or AifflBfliX araaoiocnr 

Tha adkorul vwk of iha boma hn cefRinwd umkr tho imiMdUta 
dimUon of the adkor, Staakr SmtIcp. D«nr« tW jaaf m* aaeiMl 
nfKjvipiuloaabvIUtia ir«r«innd,MfaUe«<: 


Ijg axmcal luotMCT sMinuocnAN iKirrmnioK. 

rtftrikM AHM) »««i «• m •» t* u* 

tm m rf if tki trik f n ali i i iMdtotiMk IM M. • 

MMla IH m Br Tiwmu MI A iiw^ IM ft 

09 Tlli AKVICAVt fDOttMCAl* Aiifi<IIATIOiy 

nfwru of tkt AiDcricAn Ulfttonc*! AMOciation an 
tnnanittHi 0» MtociaUon to tko Secretary of Um SmHhwaUui 
fimiliil Ifm ftiwt aift eonunanSeatad by Urn M C oo j tw, u pnmdod 
by tha Mi ol MeotpanUioa oi tW iMMiMiML 
VeliuBi I of tho Nficrt tor ISAS and rohisM m of tha npwt 
for 1181 (Writing cm AncrkM Hialory, IMS) w«r« iMUod dntng 
iIm yaar. !%• annual rtpoci for ISM, voJoana !« and Writii^ on 
A»eri6aa Illttory, IBS aitd 1884, wata in prow at ekae of (ka 
juar. 


cttcwr «r -na jiatacoriu. aoemr, tAvaHTtaa or Tin aMaaicaw 

Bn*<a.imeM 

Tin nnnaarrifit of Um T\ifty*ninth Annoal lUpert of lha Na- 
ttomal Sockfty, Dan(hton of tho Amarioan Rorolutini, wm traa^ 
aaluad to OeoicxWt lo acoacdaooa vkh law, l>aoainber ^ 19M> 

jMoncuwn ron wu r rm o 

Uto concnMmta] allounentt for tko printinx of U» SmithKouan 
Aaniwl ftaporta to Qin ^i — and tha varioua poUkationa of tka 
OonmoMta boream under tha adminietration of tha Inatitotkn 
won Tirtially umd op at tha ckw of tha year. Tha approprlatkm 
for tha ooftilfMi ymr aodliNt tom S0» ISM, Mala tfafiOO^ allottad as 
follawt; 


anwtiiaho IntiMlM-.___ _ 

y i ti wa) Mai n ,, —... aa^ooo 

tam a at Anm«aa KlkMlan___ il^ 

aMHoattoaai itwaiim . a» 

Mtlnal SaaUffeal Put. MO 

iMrwfkpini (Omrr*ttn . 000 

inffWan OMtamrai AaMatfoa.. t^OCO 

Mettaal OAKtlM at fiM Art*.... 4eo 


Sei|Mclf«lly aubouttad. 


Dr. GO. Anor, 

g a a t W ary , AmcJUantaa tnttiMim. 


W. P. TVn, Sdilcr. 











KEPORT OF THE EXKCUTIVK COMMITTEE OF 
THE BOARD OP RKORNT8 OF THE SMITH. 
SONIAN IXSTrrUTIOX 

FOB THE TEAR E^TiU> JVUtt SO, iM7 

To Ui of SofonU of iMo SmU^oomh^ In oHiuH om: 

T«w MmUTt oommittm mpoctfuJl; voWnii* Um fpllowio^ >%- 

port in nktion io ih* fund* pf thM ftaithiopi^ri to* 

gvtlitf wtUi a suunriit of tho npfotfpriotiom hy Gooctm ior tho 
OoTtmtMot Imrooiii in Um odniabAnUrt ckuci of ikt Iio^kotiofi. 

iicmttovuji nroamcBrT rrKP 

n« ^oqtml or JaM ilairhooft wftf OOUCO 0§ 

nMimiA c# wyMiil l* liowoHoa 4i CU 

(telflt MCSM» fciirjr>OBi> Ml, MfKtar wM pwot Mt Ao 
roo4 o« M oTIMUk VAM lu4 Wfi wtiftAiid Oorlor ti« 

UMm or MoOmm Ot la tMiM» tvoiCM cOt t$»4 la tOa 

aaoiAl ar...... 0)80 00X00 

Blaoa caa atOtiaat aa««M tW iMtiMka tea f aaa l T»4 gtffea 
Tiiiagi oaorai ctlaSy ta Ibi nan arkr la liSO tOe Immm 
franoSMMf batMidtar tOaOMMlMffear tie iMl&uioa. 

TO thm 0fta tu bna aidii caiMil Htn afefteoi at IMM 
Oila fraa otJa oT MirltiMi fla« MncliO 10a Mil «ad»»woi 
te fMtaral ta tka a a t cm w t 1«lttOBOi8 

Tba laaliltttioa holdi alao a Mmbar of aiAMMitC ipfu, Om 
* of aodi liauig Mlnci^ ii> ifiaotfte uaa. tlMa aia lonoiad 
aiul fUnd on Ibe booka of tha IiMitutioo ot folkvi: 

Atthar. JutM. food. Mmi foa toMttoiiMa aai mdr aT 

MU taO Mittfa aa CW .... .. OMlMIO 

Bam. TlrflBte INadf. faad. fia a irataMa ■btlaMip ta 
lovMl^ta fmuu^ ^ camitOm oiW tXaa iba Vdla4 OMm^. latOt.OD 
Baird. t4W7 a. food too cmtM 4 Mmarkl ta tamarr toM4* 11,09.09 
Baralw. ^^d aik D« fiaA Oar pacalOM aO aalMla f«a 9a 

fnilMMl Part...... too or 

loaMi CkOartMi fand. M taomn tad eaia <0 tba Oiadilfl 

aaOacUaa ad wlaanilti .... MSIf.tl 

C»mf. Tbmu rtDd. iir mmomwn oi dia Cter roiM- 
Oaa tad n<**>^*** 4f raaaufbM wtadaf to CWIiniMa,— ^ t.fIS. 9 

CbaaMtab^ Praadi Ua. fML fir l uc r r aw aad prr ti Mi aC 

imr Laa Mlaatlaa of pod uA .. mUD 9 

BlUnr. Vlrpl. rtaO, fir larraaia aad fara *f Tkiru niilnr 

aalMtiaa if UftiMg ... ... OLVTISB 

Hwtdfcfci laid, te lacroM aad dlfTMio cd mm aaart 

kaMtdfi la ntafd ta aaiwt aad pufirDia of a 1 mMh»rtr 

____idOidOO 00 






AmKCAL RErort ncmucnnAN iNsmcTtoit. urt 


fftntiii ~. *—-• f*** *- **-**' - iaa,M&o» 

BWtaK Rtm, hnd. U) 1 Mb 4 M,lMU 

Mfw, CMbwtoe WkMMi. tor ^ l■Jll M *t *nt-e»ua wet*» 

lEuttor(himoC, ud toMttaC tiwKtOntl«( All.. M,WRM 
ML rimiTi UrtoffUo. fvd. Nr MtaUatMa «C AUM Doas* 

Mt «sBk0 ^—..... 

iMttT^ute CMfft W. tnd. tor fcoml n« ef to* !»- 

vIn» prtoctpal bbomI* to Oa Mto - 97.T17.1i 

Ml AiMMoa T. towL tot toMtE <U>r ta tooify to »mm* 7 
^ a,C*tiB 

[Iiiiilftol toal tot mn. It rgrranto. m 4 tow f W B ctA tin f 

«-iii 'Mil «( Mlnmto. UROBXn 

RtUtoA lltitoB tad WUUtto. to*9 tor la flytlto 

w« HMd«T_ »»«.•» 

•mtoav. fMak. ton! tor am. «to. M Siwift t MlUMtoa aaA 

UtoM,—..IT.m» 

VtirrtL CMtot D. nd Mary Taat. taMfcii fwad. tor tattitp 
mm tr •nl«cttol Md f Blii m i m 1 1 ttodtoa aoi n ilitotoa 

MoMiiMtoi_ mmao 

-— g— mm Watotot. tad. toM to tmt- 91U210 

trrtoa. rmwM Brlacftll Caul tor t tow — 1 ed aQaarto^..^ 7CL9I 


rmi ■l^l|ll■llll tor ipanto parpMaa atkar ikaa P«wr 

lalr-Tii—___ 


‘Hta dapitol fvn«k at thd IiMtiuitMB. uotpi thd Frwr tandi, art 
itiTtoUd M foOoin; 
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mw flAiiWT or AST rrmo 

Birij ia 1100, bj «f giiit Chartat I* Fratr, of Doiratt, gar* 
(o Um IiutitutMi ^ aeUactioB of Chiimi oarf ocW orUnul <A(acto 
of att, M ««U m paintuigi, Mehmca, aiul ollMr woria of ait by 
Whaakr, Thayer. Dtvtbfi, and edar artbu. latar ha abo gava 
fnikd* tor iIm oenetraotioo of a boildiag to bouM tha colkcCloO, and 
dually, in hb will, ]irebaiad Xonnfaar 6,1919, ha prorldad atodc and 
aaDoritba (o tba aatiiMlod vatoa of $1.N6,W1^ as an oodovnieiit 
&nd t«t Uka opacation of tba gallafy. From tho above data to tba 
paaatfiA tiaia tbaaa fuada kava baan inenaaad by alo«k diridaiidai 
MTinp of inodana, ate., to a tctol of M,881,n6J0^ la rbir of cIm 
i mp o rt a n ce and undal aatitn of tba pft and the nqutrmcMa of 
tba taatalor ta i ea [i » ci to it, all Freer fands are kept aayiarXa from 
tba Other fumb of the liutitatian, and the aeeeaadng in raapaet to 
lhatu b rtatod Mfiaratefjr, 

‘n»e inrartad fuadi of tba Fraar b a q aea t are clawifled aa fellova: 

OmBtaadorotutefMe... ....IMltAU 

CMrt aae gmaet ■ataaiaaaw fate_ - . . - itr.MltT 

Omtaafaoa. (MtWt.OO 

■•^•aaiT bpacy.. — - - ---- Alta an. OB 

Total.- CAmae 


armtAiiT 


iBTNted luOaoiMot ter i|aw>i 


—.- ti.iaiaaaa7 

aiaar (kaa rvaer 

-«a,ata<i 


Tbtel tariina Mii«r w «ei amir lO— rntt ■■ t rii’ w i H -. l.«llBt.04 

Pnar taiaaird toBio a Mnl cor nOKUr rarpeam._4.an.«aaae 

TDCiJ lanmae mdavaHOl tar aa fomaaaa_am.lMOO 


ctAaamcaTwx or tirvamram 

Dipc^MB B th* O. $. Tkaaaaiy at 4 f imet ft* aaeoa, ai 
latt ii tii t la ika OBM acttm Bvrlaa« atatotH. me. «■!_ aLaaiOKi.00 
lN*eatMB(» otacr tbaa titmt ttAatrmmt (aaet «r 
aufeK vaiaa at Oata acoiane) i 

XMoet (iB diS*M*t cMapai~>__OTRtsar.n 

at»t>a (ti e m ara at >i «ara> . . 4TiTn.ia 

f lao af»<wiwp^ naw ei.feaoD 

Patarte M c apt m - atOXaS 

■ rnuToi 


XMal tsi 


atOca itMa rmr ri 


.... i.obaiT.oi 







m 


hXHDJtL KSTOirT DfWITtlTIOM, MT 


liTin-- of Ttmt iBinrawt Mfte 

mtm ftl 4i®t mchM) s ^ ^ ^ « 

Bc«4» (44 4UbMM frfW>-Bimnn 

, 4M F^>—-l44ftW,4D 

mot mvMKtftfM* MM H8MM 

PMTimi m^taX ... .— H m • 


UKUmM 


TMI ton 




Bicsni» ASP DUMMHBM 9M1M TWS mCALTKAft * 
M Mad Jia* tBk tM—... tOt 4id U 


_ tmm virlMi Mu mm tor fMcml 

w«tfe al (M iMitMMi...ndtolM 

CM itfto aad ataatoattM ^ 

i^Ml KkaUto MM (M la to latMadK n,M4i 
CM fUli tor mMI Mafito PM (to to M 

tMd»--—. »»» 

CM iMMt toM aatontoato tor ^rtir m 

tad tMi Mirti- 


Mim (toladtoa iMial ad ItoM 
laff adtaacM) . . .— ■ Htot.M 


CM fMM to MiMai fVM itototoalia Id* 


toimtl 



Ttoal iitilito Mar Itoa ftotoi 
mmo toes ftoir 


MLtmot 


IM 1 




CMcMtoA CroH 

to fftoaviftod). 


can to 


M (to 


IKTl&to 



XOtoiMto 


_- !•! 


LIOT. 


riM ftoto tor dtonJ nM to toa t«ai«Ota: 

DattMtoi tuK imM tad alwuHtoa . K TIT 01 

tavltora aad Aitofto.. . .. S10.CI 

Ocnnl adMMpOtoloa*. UtollO 

UMf7____ 

riMMiM (tm^rUim toMtoMiv prM 

toci «ad dtorftoiloa)... Rtotto 

BtotoftM M tofImtIfiM 

iMftoMtot itortoapa..... ).Mldi 


•TM MtoMto OMa aal MM Ow^Mtol toarMtonaai toM tto 
rMrt to Cto IMtiwtIai 

« 1 M itMiM viiff to tto toMtow? ral iwMa Maia 


dtou-to 
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lufmimmtM Mis Crw ftftK <ra pis Om 

mis IP, «r rnraHM mi fMi mmp «o 

com siptndltMS omriitlnc Ivttl7 of P 
imwfc «oA ItNi— m# 

paciil siiMtlMai Ou Om tocsm fC P' 
ijamn fndi aai inm mP dfli IP 
mt <toe»i<n< Mp*fP7 a^ 

«aaM>.. . . .• TlWT.Ti 

lUiavaaiMic ai caP <af<ial Inm «!■» aU 

P wartctas —.... H.m.O 

CM ci ^■■i■i< aaewiUas IP P IomCmM 
coaMti. 4ai a Mali iaiir M m >caP aw^ 

Mmd_ 10W.P 


fracB Fiaar toioraaal: 

OfMdia Mpa«a W tb* pibiT. 

Mi cipiis ate.. 0,miM 

rvciMi P aft tWMi.1CLMS.P 

UTiainiTi aaP fm pis flam mp ala, 

p waitllM_miaiTi 

MarwUnaat ci mP aafiUI IV«a tali mil 

p MMiap mm.r9 

CmI P Ufptaa MaHOiS M <i tatMtMP 
paasii Mi accmi Mmm aa Mi* 

Pami.. Ikm^m 


CM istaata iw Ml 1W. 




Mo^mn 


tPal 




i roa Muuacun iM rtm ii ii n\ a, mucAtiaifa, wouma^ 

vaomv caaa« orcaaiiE, aw mar or eoLurnom, nr. 


KipaiiPana fPm papa) laaii P dP tatfltaOm: 

MMkalM__flT.OQP 

Swrrhia aai P,IM.P 

-m.M.M 


rMaailtyfn Drop Caaia PiPii ppadp farpap: 

ftapaiPP tad PijapflPi ■ ■ ■ ...PtPP.P 

Qtfs lattaata tad Pads P padtl iPircima, ■ MIRIi 

ppUcadoM____IMP 


RIPP 


ratal.....m«tp 

Tba pmlke of dcjpiitiog « limi ii )ot*l U«l aooiiuip and 
bsaki aoch ipvum p moj bi qprad lawponHly has \mm am- 
tinuad darinf ()» pa#i yaar, and lat tf ai t 4A thbP 4i|iMla hai 
amoantad to tl^lMil 
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TW iB^kvftkn crtufuUy MkaovledcM gift# or beqiiMtii from 

tha IbUowiB^; 

Or. ViUtoM L IMaa patHm «< tofwc NA «» tM KaitbMAM 

^ Altart L nudMKO. lOr atitllABMt tt • Ubfsrr 


tof «*• A <»ttarUM 9 t iMm Me. priwm M tiM 

IfMltiida*. 

*• fwOw esaattgasM Cw raManOa* to ntfUika. 

tore UMn Tsu WaKML fer ofUto prfclliniiM m 4 poiMm* M mkIm.. 

«»th« f ia t i toa B i tor fiooawOM la ritoinin 
^ Gtob M f o ri c m . toe Aneuer OaiOMP'r Otob M ^-Tanii. 

?■ ?*!? •* ma otWre. tor OM iwhllMto# M Ito ItoiUaaai 

IwaBVflpc 

AU poTtoeoto an Bade by dwft, ttfiMd by tlto SKraUn of the 
totoJtuUoB g* tW Tiae«rw of th# UniUd ffcatoe, and tU fMTOM M* 

otftodM to the er«4U of the aeme aooooM. In Stony butaaoH 
dtpo^ an plactol in bank lor ronianiasea of ooUeMian end la tt r an 
vithdrawn k rcvod anowtto and dtfKsitod to tU Tteaauy. 

TU fetofons Nfiort nkt« Maly to the prirata fonda of the 
iRftituUoiL 

Tb* foUewing aaniMl appropriatiom van made by Ooagm 
tor tk Oonnumnt tHtmoe viHkr the adsiiniMratin charca of the 
Sm t tb a ito la n InMitatMn for the finJ yw 1997: 

Mekrlaa sM oipifme___^ „ 

latWMttOMi "” *" OK.SIO 

Atoertne Cttatt»._. - 

Atotner—•» otovntoiT-..^_ 


Mekrlaa aa# oipifma. 


Atoerlne CttaatMT-__ -. . __ 

l Or i v e y Vto l fOim . 

^totoaal toMMtot 

WaieUeeMi aeO ifafanvi , , 

r tiw n a U M M reflactlOM_ 

XiltoaM OallatT M *rt*.. 

rriatlee ae# 

Xactaaal l aa l aettil Paat_ 


ItKIlO 


mne 

a^aee 

ae.a» 


------ - - - LBnaae 

j?: isrii* “ “»< IW1-. Ttt, 

^ foUowiaf aUotnaeMa nuda for per- 

tiapation themn by the Smilheeniaa iMtitnboa: 

g""* «»pto«lv». tm tm4 mL _ _ 

0 »eetMT«te aai Pee Atotrkn rriiillliii ——^ 


An allotntoa.1 p| fMO vae abo made to eiiahle the &«ir*Trm ian 
"* ® *** lotomational Expoeltioii held 
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Thi r t port of thttadit of tbt SinitliiDOkn pmsto fundi bprlntod 

b4l»w: 

Axmm n. tifr. 

Ibmrm Ooiriim^ 8oi4» or 

NiftMiofii /MVoMoo, I f —a C. 

Biao: r—t t» friioiol vo bivo ooliirl ciM omtito of ibo Wrnm^ 

mmiMM ZMlIlatlw im Cte teol iiM looo 9k atl. tad ««ttf3r tbr UU 
OM «C «ftib «a load* lortatinf foUr f«Bd« A Ml. Ir bo OAtAfDi 

Wo tefo fif tfl ol til* foQoA If focoAi rtlAifiraifi mifiHliol br tte 
iMtiMiMl OOl tbo 0fN«M<4 «l IM iM* MUOM Witt lb* 14*1 

Wo ooMtiDOi on iM MWltlOi la (bi oaWAy W IM tartllaika tal M 
iM ti tM MaM tal Umd t%tm I* a^oo vNb IM book wtfM 

Wo M«0 MpOM4 CM iloiM amni «* rocb ■l yiaHl n wllb CM iwlfte 
faooN 1*4 IUaa4 IMai W f w ial OaoooWb. 

W« M^ oianiiol all yoacMn coooHia dlaMrocMOC* ter oomaC of CM 
l^taitea 4art^ CM tate mf caOH lOM A MT. li c aO w atCb CM oattrr 
ICO IMrater. aal Mvo niMini CM lBldiatioa*i fooaoi of UM*4l- 

CatooaM teoal Mas loofMo. 

Wo Mo* ftawteril iM orrtMi IM awa a alo of CM l aaC Ho tica vaib rack 
traM taa^ 

Wo teaod CM MoM of aoMic aid rocBedo inS aof accvatoKr Mpc tM tM 
woflltec ctaoiaicatfy flol *Ml tx af tly rarod to. 

AH Mtecaaltea f oa o tor l br roar oaOMro «a* pfototif ood w aniiacte 
hirilMid 

Wo toWCr CM MIomo obooc, la oar ipMlnat W i ii d i p ofo ta cM Maarial 
eoadltloa if IM taMMoa m at JmrnMkim. 

Ite^irCfaBy aitoiUHl 

Wftuaic u Yuto b Oa* 
Wntun L TiBOB, 

tortto falto Maooaloot. 

Furauc A» DauatOi 

R. Waltm Mftoaa^ 

Josw C Mmsiaw, 

Emcmth0 CmmtUkk 


RiopoeffitUjr fobMltted. 
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AD\'EHTISEMEXT 


Tlw objtct of lha Giicnui. Arrsxsiz to Aniui»l llffort of Uu 
ItMtikuban • lo ftmwak Wiaf aicwmto of acualifia 
4i*Mv«r7 m putkular diraeckoa: rvfnru of inv«tiguloca mad* by 
eolltbonlon of tbo Inotiutikin; uid manufn of • (coorol obarooUr 
or oa i^ocUl Urpka tkat oro of intcrwi or valoo to tbo aamoroM 
MrrotfiondaBla rd iha Inatitutien. 

It baa bOM • praminant o^oct of Uia Board of Bagnta cf tho 
BauUuouab taalUulaou (rooi a vc^ oai); daU (o enrich (ho oobmI 
report roqoirod of (bom bj Uv vith awmein Qliistratinf tba moia 
romaritablo aad taporUnt dooekipaMAta la pbjtikal aod bioloeica] 
dbooverjr, aa weU aa ibowing tba (cnonl cbaractor of tho opor att om 
of tho iMtUoliooi ana, during tba groatar part of ita bhaory, tbb 
purpeoo baa boM earriad out largofy bf (bt publkatioo of oocb 
papan aa wouM poaoaaa an iMartat to all atUactod by T m n ti fir i 
progrtaa. 

la IS80, inHttnaH jj) pari by llio diioontiDiianoa of an annual tuin* 
mary of progroai abidi for SO ymra ptcTtoualy bad bocn ia atd by 
vdl>koevB prlrato pobtiafoag firma, tbo ■eerotary bad a Mft« of 
abotrooto proparod by eoaspoient c^laboratora. abowing oondaaly 
tbo pranioeut footurw of roccait adantiSc prograaa in aaanwmy. 
coobgy, motoofuloior, i^iyitco, obeiaiavy, iniiNnlogy, beUay, aooh 
aad antbropology. Tbii Uttar pUn na conlinuad. tbougb not 
altogotbar aatirfaetotfly. dowo to umI iadadkg tbo year 1SS8. 

In tbo report lor lao a rctm via inado to tbe oartior motbod «f 
promtiog a wMoflanooua rekoHMi of poprra (aoaio of tboa oriiP' 
nal) ombf odag a eoMidarabia range of ackoUfie loToatigatioo and 
Un XhU neUiod baa been oontiauod in tbo ptoacot report 
lort»S7. 

ISO 







CONSTITUTION OF THIS STABS' 


By 8b Akmaa SrAJttaT BcMavraoi 

tf Ajornmm, Vmmntw M CtaMn 


When w imm a utMoopA M IM na, we look o4 it throucb lie 
U^uoue enyefopce ■ the oofono ead chfo tn oep ln fe- tlitfi^watlifouKli 
a few btindreri kileeee Ur t oi ita outmoet etiiie«pl)«ie» U a 
wlicff ll bcmmco too of^Qwt fof « to M fun^; juol ae« to tookiuc 
down om Uio eoeoa, wo coo aoo 4om a fow but oe furtbor. Al 
tho Tofotljr df^oad level whieh to the Usiit of e«r vtotoa« the teeDpara^ 
tun to about 6^000*. What Iwi below that Irrelt ^hkt to it like 
deep dowo to tbo toteiier of tbe tuo—aod too otoee etafi? 

The txptoratiea of toe deep tolerior of too oian btfaa to tf 60 
with a pa|wr hj Ilooner Laoo of WeabtoflMr vUcto bo tntiitod^ *t>o 
too TlMMoiioal Tempofaiipo of too 8100, tTbiW too Hypotooto of a 
Otoedoa Maia, MaAnutotoy ito VofnsM by lie ifttenal Ikat and 
Dopnliiif OQ toe Lawi of Ptiytooi at Knows to TeneetriaJ Esptri* 
meot*^ IfvldeoUy be dlda*t beilove to fMfpy b eedto n ei. Tito pepet 
hao boon too lowfuiataMi of dovolopoeoalo by RstUr^ Rmiloti^ aaJ 
otbm. wUto 410 beinc fooUaued at toe fireaeot day. 

Tbare ai a pbnoa to toe tide of Laae'e paper wUcb 1 wouU lader- 
bae: *^0rpoadfap oa fto tom ^ pkyem at tomoa to tomtorial eiperv 
BMiU.” Tlial iiipiBf the priadpb of which 1 p ro fcei my«M e 
dfTOIoe. Wo weal to find out how far the pbeoocneoa which wo 
ulmi n to toe thy egioe with, and aie a c oaoa ^ w M i e e of, too lawe that 
have beao aaeto md b) oaattfv at toe remit of torrwtriat exparinumt 
Take ordaoary mattm-eoiae nature of toe elwMWte that we koow— 
asd apply 00 a lat^ ooale the propertMw of noaitor ewd mdtottoa toat 
hare bM found eapehnceito m a naO aoalo. Troat itee tbotiBb 
yoo were deelftonc e dam isatnad of a larfa itar—wito jmt iIm 
MM ktod of caletilaloom and eiorcwirn ao far aa poerihio too eaino 
Uod of foreeisht The coimIIUom to tha atar an iwtj exinmo: but 
the uitiinaUUiADCB to be dealt with eloctroiiOiatocnkotKki,X-raye— 
are the tamo is tbo otar ao in too laboroiory^ and wo caa apply our 
labofatoiy knevladiri of thmi. Cbkulato in Uiia way «bat will ba 

IMMIfll M ew 

wm sowto w m Sjrwe VwmMTT. 

Ill 
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Ik* pro i wf ti w ot til* bur* omm— wi*tt for ww pl*, will b* lU output 
of b«*t Mtd lirbt. vb»t will b« St* porlod if St i* oot polMtiaf. C*l- 
oolato *WDttlu« to U>« Uw» of pbTiMB m knowa to UcriMttitl 
ofpcfinuDt": tftd tk« tut* to til* man with tb* trlmeop* *»d aik, 
Il*t anjtbior Be* tb* atitr* you oooic torow in tb* aky?*' It in*y b* 
tUt b* win point out ibffanno**. If tb* aur* k*** anrtbiBf n«v to 
nmi to ti»—wkiek tb* pfajii«l*l with kb Utnitad ooufitioiw of eipcri> 
mat b** bean unnb)* to fowi* w* «b*D la tbb waj toot it out fmn 
tk»t wfaieb ■ ■ dittr* eodMor^oae* of wkat w* alrtadjr know e« think 
wukaow. 

rnTMtipItniM wbicb follow thia eowrao of iwoeodur* *ro deatljr 
not iptoolntiT*. Tbej mny b*T« otkar fnulU, nod tkolr eoAcbiiio** 
may b* aaenriota: but tbair maUiod la tb* vary oppoait* to ffifbty 
cwJatfT* r»r«*tb*tio*lly, siny 1 aak wbatbor U la aoi poaaiUa for 
caitic* of th*or*tlo*1 Invewigatinma of tb* •Utv to Kad ■wn* oUmt 
tMnefdiaappoebation thaatbat*nB*‘ap*naUtive'’:ooopr«fara toknvo 
aT*eooabfauIlac*Uadby tborirbtnamt. I do not cka *13 apoculn* 
tio* M a fault; aod it b** >e«n*tu*** knppwMd that important ad« 
TunoM b*v* bacua ia a tpaoulativ* way. Tba raal bans ia wbm 
ipaculaUv* atumpi* aiu sol auSaantiy diacrinilntlad from tke 
(trairbtforwanl appUeatioo of oaaatiar boowlwlr*. And Ui* oo*- 
varat la no laaa bamfiil—whoa Im»'* pattaca of inrtaliKatloo. that la 
to aay, tk* mlta of aprJyioc on tb* ctalW * 0 * 1 * tb* law* fowid in 
tb* bkoraloryt ia oonfuiaad witb lb* (mukly apoeulnliv* ihaori** tli*t 
b*T* *1 tim« bM* put forward: and (perkap* 1 may add for Iba baua- 
lU of tba matbamaudan* bar*) wont of all, wban atari cooatitntad of 
nuUlar oboyinit tb* lawa «f pbydet a* far M tboy b*v« b«*a unravdod 
to-day, ara eeafutad wilk matbianatieal eraatinaa wkoaa only elaan 
on our attaatka ia that they aaCbfy olffant dMfrrantial equMkata. 

1 will not guaraato* that tb* eeorluMOM tbnt I aball pul Wet* you 
•in mrnT* tb* profraa of kwowledra to tb* Mot 50 yaara. If by 
tbao tb* Mart of gamoua eonatitution wbadi w« aooept today hav* 
efrta plao* to liquid aUia or aobd atarv or, aa 1 o*o* fuegoato^ etya* 
U&lM aura ceawpomd of paaMua eryatab wall, Umt* btva bnan moia 
aaijiiiwm ifiaairia In irinniu Ilian Itiar But I baUav*ftrwdy cbal tbo 
ooauiudoM ar* tacb aa fit our praaaut adantSfir kaowlodga: and ibat 
ibay roproaent preaant-day **ti<onoa*y In tUp wttb pr*mat-day 
pbyaiat. To ua* a ratbir (avorit* wort nowadiya, unytoartM. tha 
totaraat of tbaaa tov»Ugatk«a to, 1 think, not to mueb ikpoudont oo 
(h» abaalvt* toformatioo tiiay ymld, n* to tb* ufiiftfliou of phyan 
and aalrmilijtifa aaiMkn us to aa* oa* underlying osus* or ooa 
clonuniary aquatks at th* root of tba moat diveaM manifwtataooa, 
traeinf Sla «ff«et* in lb* vaouuin tube, in tb* inUtior of Mara, to tb* 
AIFum Dobulna, and—not lernt— to th* ayataro of galaa** wtdi^ ooo- 
Mitutoa tb* ciofna. 
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I w»Bl lo 1 mt« dm* to tpMk «f rvMci pmHwni, w I wiO ran orar 
nuibar britOy ib» olicr pnrt ot (be nbject. Let m mppem tWt by 
ubeef leliijQ Irani Mtaide «e her* mererteiaeJ lb* meM 34 end lL« 
rediiM R of • eUt—joe* tboM two deu. Atmid witJi (hk tekmu- 
UoQ. wbM 0*0 we dadaee (by Un of phyncs) ibcnt ito interiorT 

Tba fim diffcully b (h*(, *Ubo<Hcb we bov* Mewtened ib* «o«el 
maM, we have not fownd bow ii w dinlnlMled' wLotbar H ia fatrly 
OBifom tbMUfbeut (be rdume ol (be *t*r or ettootly eoweaoutted 
to (be cenlor. I will oot etop to explain bow we bar* co( orar due 
diftodiy; bwt U b a dde of tb* peoblf in wbioh OMaidwable p r c y e 
Lm been maide is (be l*>( year or two. Altbeuidi we eaoaot «ie(*r- 
rnina th* coooratntioo accnreuly, we aewpi Kaeta by purely 
(beoeedoel dedoctiao. Tbe caniral danelty b not lea* ibaa & rimae 
(ba BMOB denwty, and oot moce tbaa 50 tonaa tba mat* doM^—ae 
that w* koow roughly the degna of oooototratteo (bet we an up 
egiktit 

Kwnrwy (ban bow tba eaeae ie dktributad b tba atneture wa eao 
—tba peieepfa at any depth. Any dvil enginan will tal you 
that that b pgabbb: eo that wa taaew tba praanra a* well aa (ba deo' 
dty at aadi poat b tb* ietaeiar. Kow tb* danwly. prean i ti^ and 
tanparatun aia eowneeted by a raladoD oalM (ba efeertiaa ^ maU 
of tte material; if any two of tbam an kaewa wa cm find (ba third. 
In tbi* eaaa wa know (ba pfaaaur* and dwieity and w* can Ib irifora 
find tba tampmtwa—wbidi b. of eouiaa, aa aitracMiy Importaat 
ttimg to find out. in order to rtaliaa (ha aort of ocoidtUoa* we bar* (« 
deal with. Fee all tb* etara aioapt wbiu dwarb, (be aquation of 
•lala. which eonneeta tba (enptratur* with tba pr eae ura and daabty. 
b (ba walldinown aqoatioo of a parfact gaa. For tba extranely dowa 
la whtia dwarf Man tb* ai{«a(loo b *»** eonplieatad; but 
the theontieal phywml by kb tew^ t riaJ atudia* baa werkad out (or 
m tba raquirad aqwatton. (laddeetally ba baa erorkod It out wrong— 
but thaa b etetT. aod 1*1 epeak about tb* wldl* dwarf* 

Utor. Foe (k* preaani w* will k**p to the ordinary atara.) 

Tba tataenal tarwpvaturaa datanaiDad b tbb way ar* of (ha order 
10 to 90 milbon d^reaa Cantigrada. Uariag aaecrUiDod tbb, ww 
b«^ to Foaliio tb* tut* of tbioge that wa knro to dod with. At 
tbb t^paratara all (ba atooM will ba bigbly feniaad. li^t bean in ta 
auch M oxygen will ba Mitpprd here to th* audeae, and baary kenratt 
aueb ae Iran and lead win rvtaio only a f«w of (be nnanMNa laUlUta 
•bctiwia. Tb* real of tho aUetroM will ba (rea. Wa bare tbarafeira 
to deal with a poptlatxm fonnbtirtg of tne beotnew, tb* ibatiarad 
fcnii photaiaar ouaata of ra di atl tai . flancb^Uw 
dataimkMs both (b* araount and kind of radutioa pcaaant at a givan 
MnfHwatnra. At 10 to 20 mfllioo degreca th* redutioo ecnaiM* of 
rutber aofi X^nya. 
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Sow v* OM sM BMM ot Um wk*t»(Mppcnbf kt 10 miUMa iliKTi— 
ia Um ikUrior ot tko oaa. Cnwdod Iccctker «riUiia • tmbio 
nwter Umiv w iMira Ihu • quadrillion atoma, about twloo ■■ many 
fra* alaelrm and 90^ trillioD X-fOJV na]bdl«). T|]« 

ara traraliac witb Um i f nw d of lifbt, aad tbo aUetraoo at 
10^ mtlat a Mcoad. Moat of tba aloma art fajdrecM atocM or 
TatW, amoa tbaj kavo Inal Uiatr aatdUta oloetroDa, timpjjr prouau 
traaoliBc at 100 mUM a aaeoQd. IWa and tkar* Umto win ba baa^Ur 
*«ana a^ aa Iron lunbarintr alonf at 40 nUiaa a aoeoed. I bava told 
you tba ^ » Ja aad tba auta of ooDcwtioo of tlu road: and 1 wUl loara 
you to Ifluafna tba onflit i n aa, SmU woadte if tha aloma ara fo«Mi 
with tbair farb of alactmna badly tom er ivan atripiad 

Tba ftripf>ad atoiaa at« oonttaualljr oaptnriiic free alactroaa and, ao 
to tpoak. repairiaf tbrir dteaa; but omtotly haa tba oaptttiad alactnn 
aMtlad wbao an X<rty bean down an it and axplodM U away. Thia m 
net a fascifJ pktorai. Thaaa ate pbcooraeDa whkh bate been fo«od 
bapfMiitef in tha Ubeaalaay whao we mo X-ray* of tha aoi&a wai-e* 
laQcUiaDdakctRnaofthaaajooapetdMiBtbaatin. Tbweknoaaad 
to go bayoad tha ttmilB of laneatriai (operiiMni to diMxirar what k 
haftptiuiiit to tba populataoo, and all iba calaulatiooa hare an aapwi' 
mental baak. 

Tha aieca aad oUetntuon ruAinc aicdcatJy hitb« and UiiUier: but 
on tba wbok they do act cat any forwardor; frayilatioa pulk then 
back aad koapt tba natefial of tba atar in aquilibnuan. Rut tba 
X-raya gradoaliy lo^ outward. They ara aobiaet to fraatution, it k 
tnaa;fc«t tbair Taloei^ of IM^lOOlBflM aaeoand kauAcwot for mcapa 
from any ttar. It k j«t the aana m In the Uieory of planatary atiaoa- 
pbara, cnritatkai k aufidant to ratam tha betTitr eoMCitaMta, 

bat tba U^taM atoiiia bar* aufteiant nloctly to aaoapo. The planet 
ibui loaaa the i^uat faaea; and in Um mom way tba iter leaaa (or, aa 
w* my, ndiataal photoca of radiatioe. t aboold axplain Uut, alUio^ 
tbM pbotooa ara X^ya ti the interior of the Mar, they ara trana- 
(omied down to lomter wava kaftb in paMk« Uwougb tba laat few 
tbouae^ kiloraatan of eDoparativafy cool mauar; ao tbit it k in Um 
fom of hubl aad beat waraa that they Anally eacBpa. 

So yoo may pariue a pbeten of radktwe, bardne firal one way 
aoutbar. ike a man in a rioting taob-abaoabed by an atoo ami 
dMg out again b a new dbeeUoa. In Uik way a pboten in a atar 
e« WMider ai ml i n ly leood in the btaric* for a mfllien yaaia or mow 
BQia, jaat by aeddant. it flnda iteelf at the erit of Um maao—aLoota 
tbMogb>~aad makoa a beedine aenm tpare to lb# Oakriibe toSeetor 
wbaw Profteaor Sbaplty pb»lofra|>lM it 
Harb* fim aaoertabed Um partkukn about the population Uiat 
I ba«e bam w« <an apply U» bwa (bawd cn kboraiory 

Mpccttnoil) whaeh deurtoiae lh« amonst of obatnxeioo offarad by 
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•Mr* aiuI ekctmoa to tb« pfin of X-nj«, ABd to ioil k»«r mooj 
pltotoM bok out lalo if»*e* par Moead. Wa cob eompuo tkb nmit 
with obMrroOoa—4k*t <• to atjr, mi eu ••• wluthar ProfoMor 
Skoplojr cAtcbm •• tnaiiy of Uum wiUi lib t«liocop» M (ooconltng to 
our tokubUM) ht oocbt to «otd»—io oIiot*. wbathor <k* aUr b 
•ottwllr •• bti^t M our aobaUlaoct tooluo it. 

!■ Ike leet fm r«u» wo ItOTO fouad • ooinpbeotMo in Iho n>Ic»bUnc 
wkkdi I nuH* now ospUin. At an oorliar otaco wo bad to oik th* 
|di 7 >UMi to oupfdj a IorduIo girinf Iko taoiparatvra of a foa vkaa tka 
praauro and donaitp an known. Not ootcaoooablr ba will obioc«' 
*'Tou hara aoi givta mo aneogb nfonnotioa. Wbot if tU (put— 
ocijgto? tRM raporf wMotory vaport or wkatr* W* oaaihol tap. 

But fl« oeoMkd tboughU bo witlairawi tho objoctioa. "Naror 
nlnd. Ordinarily U would make a big difforoooe, but at tba high 
tomperaturoa «• ar« ootKonoJ witk it mako* praetioally no Aiflcmneo 
wbat (Aaflawi wa tako. Tho a l oM will bo alteaot complatoly kiaitod; 
Uiat b Io tajr. Uieir aatalUte etecLroor will ba norug m tm parlkloa. 
Wa only want U> kaow tka avtraga waigkt par frao partkla. Tka 
nunbor of MloUito tlieuoDa in an atom b roRghly bidf tba atomic 
wai^t —00 that wa aball twva twa^y 2 «nito of w^t par paRkdei 
for axampb, oxygaa of aUmte waigkt Id braaka up into 9 particko, 
naiMiy 9 alertroau and a nudaua; ifoa of aUwie waigkt S4 biaoki up 
into 27 partidM." Owing to tkia markabla pcoporty It baa baoo 
pcodUa to nwka eooMdaraUa paagnaa witk tka tkaory of tka tntarior 
ad a aUr witkout kooaring what ckaanleal alaantata it u eonpoaod of. 

Tkoaa aro tba phyBdal’a aocood tboogbta. Dut on tkinl tboiglita 
ba *3otkcrl Tbara’a bydrogon.’* Tba rula that tkora ara 

two i^ta of wdfbt par partiela dM not work for bydrogn. It bao 
atonue weii^t I and tpbta up into a protaai and ckctroa, ao that tka 
avorago weight par pwrtido b X faii^ ol 1 Tbal makaa a vaat 
diffeoMieo. 

A y(V or two ago tka pkysicbt kad aomo alanniiig fourtk tboatkb 
about nautrccw; but neutron# ara ahaerbad very oaaily by ateanie 
nudtt, and 1 thbik tkay will have oady a tramilory exbianco on tke 
aon, M OB Uie aartb, and narer fmi an apprroiafck part of tka 
populatloo. So wa woa't worry about fourtb ikougkU. Tlia «m of 
tba inaUar ia tkat, fee tko purpeaaa of them iav e ailgarinna, thara aro 
iittt two klndt of nuttar. namdy. A|idiop«a and nb-kydrafra. Uydro' 
!«• girwi a Bucb lowor tetnperatura ibaa a#i kpdrrpm, and iktrafoto 
lowwhrightoiawferaatareftkaaaindTn«iiaiulradRia. Oureompari* 
•OB of tkeecy and obnaraatioB can tliarcdon ba uaoit in two way*> 
can calculate the brightnea of a atar, aapiniiag tka aatarial to ba 
iwr-6tid~ojim, cemptia U with abaatvalMB. eoogrutiilaU ounalvm on 
tka parlkl agroMnmt wa find, and ponder ovar iha poaibk aourtaa of 
tba dberapanM wbicb rtmain— ob# p oe rib l n ackreo «f diacMpancy 
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will bt tU pitMOM of » PgBifioMt profwrtioci o4 hjdfogwi. tW 
oUnt v«x ■ (o ^ foanbittitioao of kydrogoa ond tko4>^yili«goB 

uadi «• fiad Ui« pcopoitkMi whkb bItm jimiM) tgrofcamt of ibo eti* 
ood thoTod loiitifni TWi U Um mollKMi wt Kooanlly 

Miptijr Bovodoyv; tho okoetTtJ brifbkiiOM of • otor Ulk ■■ vkot 
propordoa of ilo bum eoniiotai of hydragoa. 

Dr. B«(«t ScrdiBcrta found la Uii* woy UuU Dio oan, Ctixllo, ood 
o4bar tyfiio) «Ufs onnioie S3 pomnt of kydfc^gon. My own 
tioao ognod prociMly. IMi a ctoocMOt b mtlier TwOoiiy intcraiiiiif 
boaiB wt tdopiod diffonot fotnpoMtioa for tbo rtmobiiac 07 per* 
eeat of ikt mom. SMmgnn nted » mixturt of ntkM Ugltt DMoanto, 
funihoriy kaowa oo ‘'RuMeil't MixtuM,'* Miortd to acroo with Du 
pocn p o bD oa of tbo outer bycn detcnaixied with Uio tpoctnaeopt; I 
uoed o nuvitf* oboot Urn* (iwi«o kvoTW. Our procbt tgroeoMBt 
ooBfinu whot I h«vo tlrudT Mdd—Dut it aotkoo ae ditfiMOM wkal 
Hnd nf rtolfir imfnritl jttu ■miittii. or Imur ii it b nrt ftpb'OiW- Itb 
etill doubtful to wkftt cxtcot Ibt proportbo of kydiORta T»riM ta 
diffiwtai Mart; Dura b oomo or i diae o Ditt it b grooUr b tbo znoot 
DMbTO Mar*, b«t tko rvideDOO b not rtty good. Aa importaat paper 
prteeoled by Prof. M M. BuooDI to tbt Ttrocatoovy O^ercaeo wet 
partly doootod to tkb qooMioa. 

I latMt My a word about the agraenail of UMOty tad obottc a Doa. 
8iBM wt dottnoiat tbt pcopertloa of kydrogta to at to naka Dio 
o b tirTad aad ealoulatad brigbtMOt afia^ wt okr i OMly eaaaot cJaim 
that tbt igmneet b a eonSnutioa of ibt ibaeoy. NrrartbalOM it 
doai funuDi a faMj tfflcuat obeek. Unleat tbo Ibeory w«« pratty 
near tbo tntk, wa akouU And tkal for toma of ik* tiara which wt 
try it wouid ba uapoatiUa to flod aay proportba of kydfogaa that 
wo«M bfbc akoiil tcraaDtat. It b Mlbfactoey, tbcrofora, ibit an 
Iba Mart fir* a raaaooabla pfoportion. If StrtcogrM bad fo>Qad, 
ioataad of S3 pcreool, aa aarwrr wUcb iavolTad iba aqwara root of 
— I, aa aiickt aaaly hara happoood, w« akould kart condadod D»t 
t btfo wat tflwiethifij fiabf about Uu Ikaory. 

Hia raeocnitioa of wbitt dwarf ttar* niUi denaiy far tnuktmding 
that of any tomtirW aiauer b oaa of the mora tpociacttiar develop, 
maalo of tbo ohidy of MalUr ooewtituDoo. A cuUc iacb of tko mat* 
tar of tbt wwpanioa of Sifni w«t^ tbool a tOB^ a&d aoMa of the 
Mrt racMilly dboovartd whito dwarb appear to bare highir dan. 
wtNO «VM tban that. la erdar to rapUtn a now point which ^ 
arian ia eoaiueben with tbo thoory of Ibwa olarm I mwt go b »fl t 
to part kbtory. In IPM tka nuaaduBMiMity itlatkio -that b, tba 
foraaula Mpr awi ri g tba ronilt of tba oalmUtion I hart btcn dmctl^ 
OT’-waa wttktd o«t: tad. on ooanpartng with okaarvatio*. it hwned 
out that it waa obtyrd not only by tbo diffuu giaac Man for wbiib 
it waa ntOBded but abe by tba dwarf atan with decntsa graatrr 
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thtfi «»t«f for whM U M< tatlcodod. 'm* wm • oonpiMo nir> 
pCM. But (Im oxphattimi wat oot diffioult to find. Wo kod bota 
Ukfaig U for froal^ tbol ■uBu tnaUor wooM eoooo to bokovo m • 
porfoet cto th« donoit; appreaHtod thu of crdioar^ Iwitiulo or 
■cdidi. Ordinuy tcmotriol otoSB tiien b«|tto to ikta lofM^ ood 
tho motorial boeooMO almoto towunprawiMo. B«t in (ko »(m« tho 
tooiporalaro of 10 mallioa cooMi moot of tbo loUUito olo^ 

tiom to bo Urn ovojr (Moi tbo atoro, oad vhat io Utt of tho oion u 
• toj •uucUtra. llw otoBi or iono wo ao roduood In ibt tb«t tbo; 
win iw4 Jam until d«MtMa 100,000 tuM fnator aro roaobid. Por 
ibat MMon, lk« parfoet fw tUU oontinoto up to aueb hitbap don- 
iitko in Iko Man. Tha oan and otko' donw itan ioditad on okaj- 
iaf tka tkaocy woakad out for a porfaet fao, at tkoy bad aocr^ right 
to do. rinca thalr matortal waa pt^aet gaa 

Tbam waa. tbareforo, notking to prmnt Moiw maiUr fMw beeotn- 
ng aonpraatad to w re aad i n^y ki]^ daowty; and U atmatfnl itailf 
ti^t tka dawitMo wbkh bad boon cakaiat^ frooa obtarrattoa for 
ctrlain oian oallad whita dnrfi, vfaidi bad atemod inpotnbly high, 
migkt ba ganitloa aftor all. 

Is raarhing tkia aoDcluatmi I waa noA wtikout a aairlain motgiring. 

I waa nnaaiy aa to what «o«ld uUioataly happm to tbeaa aupordmaa 
atan Ika atar ac w n t d to hart got itooU into aa awkwant fix. Ulti- 
malaly ito alora «l aubaUimic uwp would givo oat asd tka atar 
would tb«a want to eoal down. B«t eould HT Tbo t o o m ooa dcadty 
waa mada pewibla by tka lilgh umpwatara wfaaek Aa ttirod tk« 
■toaaa. If tka roatwial coolad U would praauaakly mart to tamo- 
trial dwutiy. But that maant thu tha atar ■tuM awpand to any 
ifiOO timaa tta pnacat bulk. Bat tka aipaoaioo roqiOBaa cnargy— 
doiac work agalM granty; and the ttar appaaraJ to bava no atora 
ol aoaigy avotUkla. What on aartk WMtboatartodoifUwM eon- 
tinuafly kaii« kaat, b«t bad not anou^ aoargy to get eoMI 

Tbo bogb daoaity of tbo ooapaaton of 9iriw aru duly ooofinnad 
by IVofaaow Adaina—but Uiia pusda r a mt i n a d . Shortly aftarrard 
IM. K. H. Fowltr eanM to tbo reaeno to a fanuwa papar. to whi^ 
ha appUod a new rwuh in wara natchanka wUcb bad JuM bacn dto 
oorrarad. It la a nmarkakla eolackUnoa that juai at tka lima wkan 
oaattor of tfaBaocndtotly graat dtatity waa di te u Twod to aMroDoniy, 
tba natbwnatfcal phynctato wen quita indopandaUy turatog aitan- 
(ton to tba aamo aobjaot. I w^ipoa* that «p to lb34 no «na bad 
giran a aariomi tkoi^kt to abnomal|y dMMO maUar; hat jwl wkeo 
it ooppad op to aaUocMrnj H croppad up to pkjika aa well. Fowlar 
•kowad tkat Uw nmly dtoeovtcad Panni-Dine autiatloa aavod tka 
alar from tka nnloHunato fata wbieh I had faarod. 

I wtl aay a word or two about Fwfaaaor Po«lar*a oKp laaai wn . My 
coUtagua Poariw waa to hia jootk a pun BaaUMaaati q a n , and t am 
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AffBid b* iiM MTW r«*Q 7 m o w J bon thk upbrinfiog. 

JUwu^ lii* PHM* eobUiiMd fMMttrinc ie did 

Mt diarty r*r«U (b« dnpt* phTwal xnodiAcatkai of ideto which 
WOT* tofchMuoi hrmight obOTii. Fie proved thkt tbo wUt would 
ntMafo el right. Dui, m jp* >***7 iaferrod frooe IWaMor 
Ueidr^ MVikiMAa. I en net en eitniM wonhipiwr of proof. I 
went to koow «elg; e proof doco sot alweys laO you ikeu JL» CUrk 
Mexvell uocd to “'Wket'e tb« go of itf' Well, fei thio <«m tho 
*%• ed H" wee ibM wlierroe the oldor (hoory nid that etonie oosld 
only be kaamd by hiirit tanpenture tbe mw were poeebenke teid 
high IrHBpcreture wee not tuoftie] bociuwe tli^ oeuU elte be 
looMrd by cruibing them mlcr tugfa pnauf*. Sot«^ wriUt* tune* 
bkd to it» before 1 did, IbU that me wbet Fowler^ rather nyatanoui 
noult leeHy moeat; but I think thel it k etiQ not et eD geoareOy 
hnewn. Tou eee thie ellom the eter to eool down end ettU retein 
ite aiwnnoue deority—which iho ohler queaiuin theory did DOk 

Kot ccakot with leitiog well 4oae, pbywieto begea to improve on 
Fovtar'e fomnle. They peiated out UuU in white dwmrf cenditieae 
the dertrofte would here tperdt epproerhing the relodty of li^i, end 
there would be awtele rel^vicy effeeM which Fowler bed MgUeted. 
Coaeequeatfy Fowicr'e (omuU, celled the e r duw y drceoereey for- 
ml*, cenifl to be mpenedod by * newer fonnuk, celled the ratork^ 
mIm dcgooerecy formuia. All memed w«U until certain reeaerobea by 
Chwdruekher broofht ewt the feet tb*t tbe reletmacie fermule put 
ibe eUiB book to precitely the imm driBndty frocn which Fowler bed 
necuad than. MuJl rUn ectiU ooel down ^ tight, end and 
their day* ee dark etere k a teaeonahia way. But above a oertain 
critical mm <two or thraa ttma that of the nm) the ttar eould nerer 
eo<d down, bat miMi go mi radiating and contrairting until baaviB 
know* obat beoemm of iL That did not worry Clmndraaekbar; be 
aaemed to Uka the atan to bobOTe that way, and belieTeB that that ■ 
what really happen*, But 1 fdt tb* mim Dh>ectiaaa aa 13 year* 
earlier lo thi* etellar bwffoenery; at leaet it wa* eoffieiently *traiH(e to 
rowae my wnpicioo that there moet be wan^thnu wrong with Uie 
pfaymeal ionnuk uaed. 

I rraminiid the formula—the eo-cafled nlativwUo degeneracy 
toraaia- " and Uie oonriuemo I came to *a* that it wm tbe remit of a 
fo a abl natlen of relativity Ihecry with a DooraUtiTietic quaotun 
th*e* 7 . 1 de net regard the effepriog of aueb a ualaei aa bom w 
lawful wedlock. The refaiiviitie degmiricy formula—the fennala 
eumotly a re d ii ia fact baarloaei and. peihapa rather eorprimiigly, 
tb* (ormula derived by a correct appbeatioo of reiativi^ tbe^ b the 
ordinary fomoliH-Fowler'a original formula which every one had 
abaodonod. 1 wae not curpriaed to ind that in eneoiiorw^ Umm 
eonduaMM I had pwt my foot is a hornet** nmt; and I bare had the 
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pL^vicku biuauir ftbo«k «■»—b«t I ioD't j |)c«q 

•kuAf ]r<4. Aay^v, for Ui* porpOM of Uia laciairo, | will Msum* 
Uwt I hAT«i't (frapp^ A bfitk. 

1 TMUire to refer lo r ponanrl Mpaci of thn inreuifttioa, liaeo i| 
»kowi bow dooely <idr«reoi bronobee of wleBOo m laMriediod. At 
tbo (isM wiMtt my •uapieioa of Ik* t«I*lni*lie d*f«ci(f««y fonnul* 
«'M rouood by CboodfMokhrr'o iwaiti. it vt* vary loaoQniiMot to 
too lo i^aro liow to foUow it «p, bceatm I «m imaarard in a lottft 
invMtiffctton te a differoot Sold of tboacbL Thi* work, whieb bad 
oeeopMd n« for d y«an, wa* Maruc eoapUtun and tlMio ramdnad 
only on* problem, namely, tbo aoeorate tkcomloal ralriilalina of Ibe 
oosnical oOMlant, OMdad to round U otf. But Ibor* I had «oapl* My 
Miack. 1 had, however, Monrad a period of 4 noatbe froe boca di*> 
uaclMoe whkk I inlanded to devote to it—eo make a ntprama effort, 
•o to •peak. Bui bsvif^ waaiiovtl^ b«fuii W (Idiik ftbMi th# 
I «6 iiM Mt f«t froco il U iMk np 
iiiM. Thu moQtlu ilipped twmjre ud I bud doM Hihlac with tb# 
prpbka ol tbu uowioil uouutMi* Huo um duj k tfjim ^ 
mf d% mm^ef MulU lro«a ul pokU of vimt, I louod ibol m om 
U mftUiie OMU II mtiffd klo % eotoaeol pfoblcn. It fotu % M«r 
oppcpocb I0 ibu rmj pcobta obidi I hid hud to pot akrfo tnd 
(roa iUf Mir oppcoocb tho problem woo aotublo widlool aoeb diA* 
otthp. I eoD Mt now thot it would horo hmn ^Amit to f«0 ol 
it k onj other W07; mkI it to moot imlikcdj Uioi 1 ibouM boro modo 
MMj |iwKr— ii I hod apoul iko 4 monlhu tm tho difoel Iko of oUook 
whkh 1 hftd pkOMd. 

Tho poper oiiicb I rmd to ilw tMlhomotocol Mctka • fov doyt 
•gOp*ftvk( 0 etlcuUlkci of the ipocd c4 roomko of iho opiral n e h oloo 
ojk ^ ouabor of poitfako k the uoirrrM, bod o& ootMMakol 
OftftD^ It woo Mt, bowooor, eugfatod by cookdentko of the opcrml 
Mhukoe II orooo out of tbo rtody of tho cottpoaiop of Sirioo ond 
other irfiUo dworf floro. 

I moBtiDcied ihot wo ooly crtMluoUty omdo to reohto thit tooiKitinfi 
oould bo piodocod by high praran m well m by high MoperoUiro. 

I tbkk tho ftrrt moo to ftUto thto carpSciUy woo D. S. Kothoii. Bin* 
iiUtod by oofAO wofh of H. N. KuMoUp Kothori hoe node whoi 1 
think to on cstromely Intoroitinc oppttoo^. Hio rcktkQ of koeso- 

tm to proomro to o ouriowo ono, ^ ol low proaum oro de et moi tho 
tokoolieo by kofoitong tho praaro; but tbo to kw t lon mttet hnro o 
ooloimoin, for ot high proaum tho Ftnm^Duic oompbeottoo eteiw 
k wd tho koiittko ulUoatoly incroooe* with preopwi- No ono 
oeeao to boro boiberod moeb otwui thk roviood ionkatiiMl Uw; tboy 
hoiw hoifi eoeuat to roeoptoio» or 1 think rather to gnai, tfaet in 
wUlo dwarfo tho looiiotiQn would bo pevtty hkh* Sothorip bow- 
•lar.iM iuik.«o.aLaLms. 
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rr<r, W» It mViTMlj- Ukd voricad o«t Um da^ra* «f wawatioa 
ia TAiioM Modilka*, IftcMiac eeaiiiwittT4)r ibmII oMMi in whkh 
th« pc— u ti ii t^ih^ loir aad the toa^M t io o ia not rorjr hi^. H* 
baa (biH nfrtiiitd fomuka which ha ■ ahU to applf to tha planata. 

I torn DOW lo tha aabjaet of fubatooik Mitfgy whkh wa ballava to 
ba iha oamta whkh Bainuiai a ■ur'i boaL Tlua ia a mattar <m 
whkh, until about 3 yaan afo, (amitrial axperiaaot cava m do b^ 
at all. Condi tkpa bava sow cbaDfvd, and phyaeaJ laboraiorian 
tiuoD^Kmt tha WDcid haao ipTaD Ihcanaolvea ap lo as ortT of atom- 
apttttisf. It it of to**n**»— iaportaiKa for tba futora of aatroDoany 
that a aaw kbocatocy taohaiqua aaahlaa ua lo azpMnaiCkt dtfaoUy oo 
the iffwtaaet of Hbaratloo of marfy by tramniutatiot) of atonk 
nucka, wiea thaao ara afaDcat oarlaiBly tba procaaaaa wbwh kaap iha 
aiaia afifhl- But at prcacot it k too aaify to axpcot raaulia thia way. 
Hm thaary of aiallap coaatttuliea, uliieh I hava boon daarrihtin. waa 
built up withaot aay labocatory biovladita of aabatocaic anorfy. 
Thai mi pewabla haraiiaa tha paeldam of tha aenteo of inaialanaoco 
of a Mar'a boat «o«ki ba Hcraeated aloMiat oomplataly front tba nat 
of tha pnblao. By Lana’a notbod wa could datinniat tba tanpan* 
tojo bow xnneh heat Uusa waa in tha atar—withowt apaouktiDg aa 
to hew it eana to ba tharo; aad wa eould abow that a itar ao andowad 
■oat radiate at the moment a cakulabk amount of iicbt aod heat— 
without iitqwinac bow it mumrif to Ko 0* ndiatinc it for thooaaada 
of rwHliow af yaan. In abort, Uw alnictarnl preblam could ba aafia- 
gatad frem tha avoiutionary probtam. 

IVaoDlypekt at wbkb tha aagracatko k not coapkta k tha: The 
aaa e mtiatiea of dfokiy toward tha cMkr of a star dapaxuk to acme 
cortoDt 00 bow tha aonroa wwwnoiwinf tba beat ia dktributad. It 
aaonia ekwr fmn yt ai M t-day aaperiiaeot, m wall aa front aatTODoadeal 
ta i daD f o. that tba libaratioo of aabalomk aMogy intmow rnpidly 
with (anpanton; to that wa may expect It to oecut mainly is tba 
bottaat oantnJ part of lha atar. lUa haa tbo effect of dfaniitubang tba 
eoMaotratien af daakty lo tba (ooter— w>ainng it kaa in tha 
atandard model wbkb baa KBoorelly barn employed. Thk affect k, 
however, lamltadi bo c a o ia. if the itar orerdoea It, (oovoctioci oineala 
•TO aat up, wbkb briof about eeaapoaaatM. To iaacriba ov pnoeat 
oewebaaem I muat am ta rh a aca l tamer Tba daaeity dktiibwttoo dmt 
tba ouuMa baa a pefytropk lodax I wbieh gradually daminfabM to 1.5 
at tha eaelar, wbraa tbm k a oooveetiTa eora. T am apeaikiBg af 
ordinary atan auoh aa tba aun: but cwrionaly aaoogb tbk apadheatke 
af Uw dwuBly dirtribntk« apphea ako to wbita dwark—for wbaeh It 
hu knf been tba ra e cg a iawl model—though b tba wbiM dwacia it 
oomaa about in quite a diffaront way. 

Apart from (bk roGtaamanl, tha reacarcltra which 1 bare hithwto 
daoecibad arc aot affartod by Uworiaa al mbatoink etuegy. But 
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pol UA in A fATonble poiitM to k«ra MOAthlac Abo«t Ibe !•«« 
of •ubAtoDM fMcgr, Many «r«Il<kno«ra Um* of ArpisMtit kavo 
oottriiiMd m that tk* oua aad Man bATo a UfetiSM to bo rodtonod in 
thoooAiiiki of millioiiA o( yoAri' 'which mooni that ■Tobitioaatj 
ckancoi an AKtnndj alow, aad that iko boat radiatad by a itar lata 
■paeo ia almMt oenwtly balascod by Um boat liboralnl from oabatowuc 
■ounta ia Uw ioUfisr. So whoa wt maaoura tbo radiatioo of a atar. 
wt moAMro th« {rarratioQ of aubatwnic oarrcjr. Tou «a tbco that 
Um nMMiuwxMot of «tbatoaBie ooorgy ia iuat a <iwnawft ovotyday 
aatiMMOikAl BMAAOwnoet. 

To the cnciiMar the nteoao of aubalociik aMcor on a pncUcal 
ooalo ia, aad aoocna iilMiy to romin. a Utopaao droon. To tho yby** 
ioM it vaa, u&til S yaan ho, a fittld of vMoatroUad tkaontioal 
•paeulatioc. To tha aatroDocDcr it haa loo( batn an avaryday 
phaaopaaaoa vUU> U would bo abAurd to cloaa bia oyaa to. 

Havia^ llion nMAiMTaii tha rata «f rolaaaa af oubalaoue »ttgj ia 
all typfa of atara, «a can ooctalata It to tha loniMratuna aad danaiUea 
which wa haTi fovui is tha intorior. Thai toon or Ian dinct la m 
tigatioo of tha eoaditioaa of nioaaa can ba aoyfilaaMoled by a theo 
ralMal — of tha aonditioaa of atabililCy of atari iwi»n 
auch a a Um of atiaek Inittatad by IVof. H. N. RmaaU. 

If ih* alax ooatraeta, tha KbaralMUt of aabatooBle ana (|7 nuat ba 
attaiuklad; ot h rnrtoa tha atar ia onatabla, Wa naaei dadvoa 
aatronootically whether Uw atimolua cacnai from the inorcaaed 
tcanparatun or the it r aaaad dwuity; bst for aunpliaty «« ihail 
auppoM it to ha mi inly tha tamoarmturo. Thee each atar coatracta 
until ita Intamal taoajwtntoira raarhaa tha raloa at which ttia liboratkm 
of nbaloeuc anarxy la oqual to ibo baat r a diated, and than it 
•tkka—not qoita indafiaat^y, bvi for a vary )onf paciod oatil tha 
aaoreaa of aubalomie caarsy ahow acna of oihauaiWiD. The atari 
on tbo main acriaa ^poar to be tboaa which hafa raachad ihla batanca 
mad aUich. Now it la one of lha raaiilta of o«r p nnowa ia vu a h na tinn a 
that tha alan of tha mala aariaa, from the suet maMTo to the lichtaai. 
bare pnctacally the aame intomal terapcaatuio Wa luad to pva 
tha caotral tomperatnre aa 40 nnlUao dfftaaa, but tha fifura haa aoma 
down (MTtly hf lha NMCutke of the abundanM of hydfecae and 
partly tha oubatitutHo ot a laai ooeadanaed modd. and tha praaent 
■liaaU ia about 16 nittioa dafrcaa. Hut whatarer ii », it ia nearly 
tha taaaa lor all It apfMara, therafara, that ee the main aaiiaa a 
vnall star which raquina a amall amoent of anarcy par gram to 
maintain ita ladiarion and a aanmTo atar rosuiriac ItOOO limea aa 
mudi MMfijr par gram both bare to rina to IS a^hoa dagroM to 
liberate it Or to put it another way tbo liberaiioo nuat la t n aaa 
1,000 UM in a riM of iemperaUire aearorly largo enoia^ for aa t« 
aotka in our rather rough oalndatka*. 
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importast. Tbo mte ol &b«n4kn of fubotonue oomiT iiKrMM 
vitk Majtmbin Im m( to* /uf; if it bctooMo owe* itotply Uua • 
o«f1am liiMi Ui* fUr wil b« tluowm iMo pubotfOA Sono tUft 4o 
fMtlioto. OMMiy, tho Opbtid tuuMm. bat the nkjocity do not. 
rorluitM wt my ialtr Ikot tbo octaol tow of tncreM* to ^otty omt 
Um Uiui| (O that tb* eondition* oi rkmI of Ibo aton at* oai tbo owe 
dd* and tboM of the Gtpkohb |u*t boyond it. But tboM to o woy 
by whkh tba iter oaa «M*pe tlito pulialocy iitebflity. Wa bar* 
b<*n MppoMc ibat tba raapoai of tba aabatoBoie aoorgy lo lb* 
Bliniihia of t«n|wr*tim to nwiduia; if ibara to o toe—if tb* rltoic 
tanipcnture atinutotm ibo fomatioa of octive oaoUrial which omita 
tk* coorty totor oa in Ho own food tim*, or if it *4*11* a ckaiii of 
ffeetmm of which Ik* Mtwal taaify hbmtiee to tba toat, than tk*n 
wtH b* M pukatkA. A tog of •oma dayn at l**a to raquirad. Pro* 
tided tkar* it lUa tof, lb* tten will bo iteblo, ovau tboufh iko ootnor 
bbotaitoft hufoaoM wry rapidly with tbo lOBOptratuio —m our 
ubwarratmal roaulto tor Ike naio aana* atera iodicaU aad aa to alao 
todioatad by tbo itocwt toboratory exporimaata. 

'IVk to tha Main iolemiatiow abMt aubalooato oaocfy Ibat wa bar* 
laanad from attnaoeny. I auf^waa that, takaa altogaUiar, It ao«M 
a aataftr anouat. Bwt M* inportaftca to oooaidorabty anhaftoad, 
whte wo raeall ibat ott almai ovory patot It waa eoaploUly at 
rariaoco with the vtowa than bald by pbytodati. Tba oo^ (o«in of 
hlMralMW of Mbaloaaie aatagy with whkh phyaktota wara U«i 
aoquatotad waa radiaaetivity- -« proeaaa ia»<Up«ndmit of daoaity aad 
wnalfaetad by tamparauir* lantoaa tb* laoipcratur* arara far h^ar 
(kan Id iwfllko datraaa; aad tbay wara inoUDed to ba intotoraatly 
dwpoaad toward t wani d afto f aay other pioeaaa, aa eulltar bow atrmy 
tka aalrOMoikwl aridooaa euiht ba. I eaaoat bat thtoik that tbto 
to aa inatenoa of tha bana data by the wnUra who give tba impranio 
that ateltor tovaatifatka to a fiald of Ioom <pa«uUtioe. Fhyika and 
aitrvphyaka are oo* aobiaca, foilowiif tha aana* mlaa of pnfNa*, 
racogaiitog tha aamo auadani* of riforoua dadantkn, aad ulfliziof 
lb* aamo eeapua of aecapUd knowladfo; and Uabt* to tb* aana 
failuraa threwfh our homaii iiniuiioaa. 

Vartowa attwwpta waro inado to And a ko p lK> to for moeh 

tofk«r taafmturei b tb* aten *0 a* to •altofy tba pkyiietol'a obfao- 
lioD to adraittiag aearp> hbaratlOD oofitioltod by tow MenpOTatura; 
tor auenpia, daana'a Uioory of dettMota of riry high atontoe weight. 
^ MUaa'a thaoiy of tb* anaUwe* of a ooia of wtoita dwarf dontotj 
m ordatary atera tiha the tow. Wa can aearoafy a^y that aucb sug- 
gaattott are impomihle writbout attribatinc to our axtoting knowladga 
of tba tow* of phytoc* groater coapUtaMoa than wa car* to fdaon. 
Eat I tbbk it can b* aaid firttly ibat tba** ilMorM* war* fbuod oa 
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■nmnalioa Mt tp MSI wm initMDy (taiowd fgr iWn fin 
Um ttraiffd ol wliieii Umj vm r«iuBfiMn<M AM M«eMi^ it ia 
not imfatr to dMcrib* tlxaa aa acrMine rith tba pltyiaciit oa a raattor 
a* M wbiclt ka kaav aoUiiaf, at tha ascptaaa ai dM^raranf «ith hana 
OB mattara aa to whkb ha elaiaMd to fcnov a gmk ilM. 

AO that haa eh a j i f a d aow that thaaa auhatomK pfonaaai bara b«<n 
atudinl in the laboratory. Tb«y ara (ouod to reqtin carapcrattraly 
low ol tha paftkJn, nomoynniiing to oonaparatlTtlj tow 

tompcratttroi. aueb aa tha atallar mraati^tioaa bad ia^Katari. Tha 
Ant criiacMn I baard, a/tar tha aspariiMDta oo dktotagratioB of 
atotoCBU by protona bad ba(rto>> *aa that 40 taHina dapaaa waa loo 
htfb a tamptratiir* for tho aua; and it oould not ba DMcb or^ 15 
mitioa i to giae a ■ilbo«t blowiar *7- Happtiy wa had bam bafbra- 
hand: and tha rvriaad aatrasonakat cakniklions hod alraady lowered 
th* UaDp*rat«re to a point wfaiali makaa tha am aafa for poatarity. 

Now aoporiaantal diaeoranaa haoa balpad m to rocna to an 
in^iortaot daemon aa to tba naturo of the aobatomic aocrcy nkaaed 
tA tha atara. For 15 yaan wa have bom heaitatnf batwean two 
alumatira aucca a ttoaa. Tha mercy nicbt bo providad by daetrono 
aad pnlona aanifailBeiac ooo aaothar, thva atUiof fraa tho wbcda 
oQcfKy of thoir eooatitotaoo aa tba tonn of rodiataoa. Or h mi^t 
ba pforidad by tr*a«milatioai of tha dantmto. Frm in thaa applko- 
tloo it romoma traa that wo neod ditttocukh only two kinda of audlar 
oaattor. namdy bydrairao and oot-bydroKen: ao tba tnnarautatwB 
oaa bo moro praeiaaty defined aa tha tranmtuUtion of bydiefm into 
Botdiydroacn. Tha autihilatioa of a protoei by an dwtioo eeno> 
apotnda to tho comptolo duapfMomneo of a kydncan atom Tho 
marcy nlanaad by lha Iranemutalion af a kydrofcn atooa into other 
demmlaiaoftly about Kw of tho mwgy w4iieh would ba ralaaaad by ita 
oomplato daBappaaraoc*. Thm the annllrilation hypoihodi proridoa 
jDoro than 100 timoa aa tnuoh mi qu i m IhaftnaniMiLatioa hypotho- 
m; and tha poodbla SfaCima of a atar ia oarrMpandiacly tneraaaad. 

Atucnpto to docada botwaan Uw two altorutiTeB by aotnoafiBcal 
aridaiwa woro bceiKludro. But reemt ptogrcto in phyoioa amM 
to pouit docadodty to tha traamutotion hypalheeia; ami tha anniihda- 
tion hypothada Mama to hara bean fmortUy abandoitad. Farhapo 
the meat arrioaH blow to it wao tba dimeracy of tho poaUron 
ArMlontw at Faiwdana. Tha padtren, Doi tha ptoios, to tha traa 
oppodto of an eleotron; and podtrona aad o l actwaa da axanhilato 
o«M aiwtbar. Oar luot for dai^ter botoif tboa a attofied. U would bo 
moooglWOUO to brinf in tha protoo m mi aliarmtava afmt^ and we 
took ao tha auppuaod annahOatMa of okotrOM by pOMOtta aa a rathor 
Bdadiraotod antidpation of tho real canoaOinf. 

SinulUnaeualy tha raty Wag Ume-oeaU, wbadi oorreoponda to tho 
annihttatioa hypotha m , bm loat iu aUrmcttoi w a Tha phenooieooo 
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it aifieuh to Mii(D Ui ^ to tbo iUn grcotM thoD 5,OCO miUkn 
jmn. The raduUoa rc«i«rtd for lUt p«fiod to oni^y proTUad for 
by ttio iiiMmiititirn kypotkaii, oad tko kuadt^ fotd crootor 
toorcy by tbo umthiUtieo hypotli««t» ve^ only bo on 

omhomMBML 

iMh bypoUMoM wtfo orijiftJly tkooeotiool ouggoottono; bot tho 
inMonuUtwa kypctkiM eon tto« eUlm o dofintu obactrolkeol 
borfo. Toko tko euB, wkkk wo hoTO fonod lo bo ooo ikird faydniccD 
•fid two tbirdo noC-kydroyia. It \$ niUko degnco tko kydraywi 
b mdoMl and ito nudot—i. tho poo t ooo oro tronUfiK o( o*<r«co 

•pood* of SOO milM o oooood. Wo loao* ikot in tko Uboroiofy poo- 
tnuo <d ihb ipaad oiUok ond ontor^tko ovelM of oUmt 4< fi< o ni a t k e 
noVkydrogon—ond bring aboui troMfitotolMfiO ifi tbOD. Wo moy 
bopo thot m duo tinw tho phyokdwo will bo obio to tnoe for oo tho 
whole T*» yf*o of ckongBo dbool ofid loiiboct vkieb ioooilt» ae that 
w* bo oUo to dad quontiUtiToty tbo rmto of ikuppooroAOO Of 
ftoo kydrocoo tmdcr thooo eonditiou, ond oo rmil tbo ocnount of 
i uhttomM! looricy of ihb Usd hborotod in tho oon. If U b found 
0(100 vbh tko oon^ roto of mdioboo, wo ohoU tkMt koTo dfdnito 
(roof thot BO eUm ioure»-«iMh oo onnikiioitoo—io eporotiTo. Wo 
ore. of oe«m> for frocn borifig tbo n o c ow 0 1 7 ka«wkdge ot preowt. 
It b ooopluMlad by tko foot tkot, olthouck the protooo ootor oto w u c 
mcU Ofid rhiiyi tbo McU into now iloBoifil^ is mony coMO Uio 
DOW Doebeii bnoko down ofier 0 ikort tine. 0 proloB b ekot out ond 
DO praoMfit troMBMUtMi roeulto. Suoh pornionofii trafiUBuUtlofi 
00 b obowvod non*— at iko ood of 0 c^bt of p r oeOiOlO of whkk tho 
oUoek of the profoa on (ke nDclouo b tbo fint. It b mtorootinc to 
fiotko thot thb woo olroody foraloM by the ootrenookol inoeetigo- 
ikiM frituh, 0* I boTO ooM. denoad o timodig betwom o itinnUtioa 
of tbo oetirity of tho protono by rbe of tonpcroturo oad tbo oon^ 
«pn—tt«g iaeieoto of ouHtut of oobotonw noorgy. 

1 koTo giTon you tny uiifnawen of tko woy in which tkk now kfiood* 
odgo work! in with, ond 00 for oo wo eon oeo. oct«M with tko omting 
tboory of otoUor oonetiUitioo. nei hocooee 1 Uy eUno Ofi the rough 
rmrlnikoe that eon bo drown bi tko tatwwil of nev dbeorory—tho 
doto ovotUble 01 preoMt aro for too eoroppy- -hut boeouoo I wont to 
ikow kow biuoorly Itopodofit for ootrooocay b tho work of oton> 
fffittiof BOW in prognoo—oo that wa may took forward lo groat 
doTokpomnu in the futaro. 
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|Wllk«pteM4 

‘Arv^bcrui ail •«» t4 «k« vtaid’t htitAr^, th» ttouag e! a CoUl 
of iLa ma bM alwaya bun h t iaat i nc ntarat. 

Ctmi today in mna laa driliaed portkiui of tba kIoW, a dngoa ta 
bdittatl M bo doTouniif Um kub, wilb tba naolt that tW mnnalar 
tmiat b* tearad away by tba baatiaf of tom lema or nuat b« ai^pMMd 
by the oiakiac of mcriflcial offariaa- Tba pratmt^y appeal to 
iauUigBit paopU ia a twofold o®o; fiiat and fomnoat, oa ae«o«nt of 
iha «paeU«uIar obancter of the phtniwuniMi, the «onla( of duknmi 
dori^ tha daytiiaa. and the nataHaaa beaaty of tba oecoi^ and 
•eoaod. OQ aooOQDt of tha appanoUy imoaiiay akOi with whidi tba 
oetronoowr ia able to prwdiet brndroda of yvara ta adTanoa tha oxart 
4ad auanta whM tha darkaniaf will take place and tba leeatiwi 
OQ tbo aarth’a nufaca wbora ibe phanoaw i wn may ha ohaarr^ 

Tha Bodara acicstiAe tnatbod of wivwiiaitalton, that of cepanmeata- 
tknif cam* into vofwa abowt tba tima of tha 1S43 total ocUpaa wbicb 
waa ipoaud at MtfaQ with ahoota of "Loor Uto Iha aatnoonant" who 
had pnrridad ae boautlful a phanoaocnco to plaoM and iatomt tha 
popwUea. Tbo iiBexpacled haouty of eelor liad font of tho pcood* 
nancaa and tha eecoia, eoupled wt^ tha diaooTeiy of Bally bcoda, and 
in thayaar followiaftlMdiaeoTiry of tba pariodkity of w na p o to, eaoaad 
an vopnoedantod inoroaaa In intanet m tha pbyweat ooactltulioB af 
the aus. If one of our proawuday tBthudaaUc orl^iaa wtrouoincfa 
had bwn alira at that tima and with louf Hta and ualapairad rlRor 
had btao panaittad to take part ia aoeh aciipM cepaditMo (kco that 
day to Ode, mod if ha Ud bad to taka hta ararafs run of Iwk with tfaa 
woatbtf, ha wodd hart baan pannittad 1 ptacloua hov of M foUm 
mlautca to Mcura all of hia ohaim t ao B al matorUl. Amcnig all (ha 
woodm of tnodom aeienw, rt w «ia to aUU ^ tha acMpao aatKA- 
ftjwar aoUpoM tha ^aefonwanma of any otbar aciantiit in Iha waalth of 
iniormatioo gtaanod par hour ^ent in aacurinc tba oboarraUcaa. 
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PlKltflgnph}’ WM MBplOJMi vitb fUOMM At ocUfMo of 18M, ud 
hj ila mwAm il ws pco^ ItMl Um pramtiMooai bdooctd to iW na. 
'liw fint triumph of tb* tpootmmp* *4 odipM (nao wm tbt dbcororr 
of hdium in IttS, tiiougb it «m not wiAtod m u iaart fM until ISM. 
Ooroonm wm diMomwd in 1840, bat otmi todnjr w« do not know tu 
phj^enl mwdlaUoa. B«fcu« Um ■ JpM of 1870, Tomig foftiold t 
■nddM eluBfo in Um Apponrnooo of th* •poetrun of ilio mm at Uw 
lifDO of Iho bqpnnini: of toloUt;, froo dark Uom <n a blfcht back* 
(mind to tho foddu ftr^him ogt of bric^l Uaoi on a dark baokcrDtuid. 
Uta WON Um first ojtm to mo Iho apactnmi of (bo ohromoapbMS eaUod 
br ban tho “doth qwctruM'* whkb waa fini pbotosraphod but rtry 
impoffoctlj at Um oeUpat of 1893. Wiib bettor and battor photo 
fraiib»eplatat,oadbMa}MO,aop*«iaO]ra&ea 1900^ boo b««o aaaidoouilj 
obaerrad, diitanoM awa^ fmoi bonw and dUkultj of arr— t«Mf m 
ioMnuwaataUo obaudia to tba adtpoo obaarrar. Onn of tfao moat 
tpa r U rwl ar d io oosoo i oo from ortpsw oaoM in 1919 viUi tba rarificalkw 
of tba iiUtiTltj ahift aa pradieUd by ESmtaia. fterotadlBf odipoeo 
faia a mora oooiplota varifioation. fo Uio foUowimr pmraa wtD ba 
(isoa a loor* dotailed aeoamt of Um dUaf diaoororws froot Um laoat 
raoaat of aelipao obaarratieu. 

Then m BMAjr ditfonot kinda of adipioa: EebpoM of tba aua and 
rnttm, oeUpaaa of a star by Um moon, of Jvpf Mr‘a and Satum'a 

utalliUa, and adipaea of ooo atar bjr anothar of a Unary ajsuoi. 
Obaarrationa of odipoaf biaanaa bata givan oahiabla iafematton 
isgardiaf tba x naiioa and JanailMi of alar*—but for tack of apaco 
tho aubjeet eaaawt be troatad beta. 

Tba ateeanojr vlth wliicb tba tisMa of aolar and lunar itrfipiM wn 
ba predlctod dafModa <m tbo fdiabalitj of Um wock of aatrotMOMirs of 

an B(M, and tba maniM* in whicb Um tonb of toarwing baa boM Undod 

on from oca eatMration to tbo naxt Tba Botioa of tba oarth about 
Um sen ii aow known srjUi • vary high dagm* of aeewncy. In apita 
of tho rafined raooarcbao on Iha aaotiona of Um bwou, tbo plaoa In Um 
tks ofo«r unruly noigbbor iay«t not known witb a dagmof 

paociMos. TaU« of tbo aaoott aro uaed fcir calculating the pkM of 
the moon in tbo nautkal alnaanaoa pr^«rad by dUfanot 
fOTcnunroto aotao 8 yoan in admnoo. For Uuno 
ti la dwumbta 10 k««p Um Ibaocy of Um aoon aa free m poonblo from 
•mtrary ampancol larma oo that Um lunar thaory may not bo dultand 
u^WhoQ obaarrathMO aro oaeurod. tba raanlte can ba ootnpaiod 
dtfooUy wiib Ibaocy. Bocmpc tba UMorotiml poaittea of tba moon 
(iron by tba akoaoac and Um ebaorrud placa Uiara may be a dlllacaoca 
cf aararal ateenda of are. 

jongsaaco pmdicUocio of lunar or aolar oeltpaaa tba 
iwUiod k to rafar to QppoWa Oaaen dm AaafariMaaa whan aro 
^foa Um eltraaou of aU Um adipaaa (8,000 aolar and 8,300 lunar) 
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b«tvMn tlw dum ISOt B. C sad A. D. 21(9, t«c»tW with (harts of 
Ike earth thowitc the localiots wban total aodaaaularealarecfipeae 
aar ^ obnrved. OppolMr*# predktMos be c aae pceeihl# oa ecoeui 
of th« (eel that th« hmibb rapMladl/ taka mvIj' tha «»• poatociD 
io Ike eky with refenom to the mo and earth ae ie ehoeni by the 


foOetriiif rahioe; 

rapt 

!B tdfym fmn, . 

an omar aMoia*.. e,iai^i 

>43 mdiipJ a.lMMn 

aw MPMiMt* ttMiSi.e,MM«7l 


Mon than 2,000 yean afo it me kaotra to Ifipparckos that the 
raoooi’e aode wm aot fixed. Kiaetoeo reMrae of Um iuo to ike aode 
or 242 sf tke ineee (aka place ia 8^(0 days, aa nterraJ of time koan 
to Ike Cbaldcaaa ae the denx (meanioc '*r«pe(i(fa»‘^, whkk Ie 
eqaiTelaot (e 18 yeare 11 daye or 18 years 10 days di^faidiiic on 
whether 4 or 8 leap yean iaterren*. The aolhor eheerred hie Iret 
total eoler cclipw in Oootida on May 28, 1900. In 1018 be had to 
umnl wBitvai^ to Orefon to ohetrre the eckpee of June 8. tke 
foUowiaf echpM in the Sane ee tnn e J on Jeae 10, 1098, end «ae 
nbawTod In Soriet Roeeia and h Japan. The chart on (dale 3 
ehows 44 total rcUpeae in the aetsee which isdada the ediipee of 
A(«uci II, 1833. TliweerieetiiA.l>. 1311 bcfsa near tke earth'e 
Sooth Pole and Ike eelipee tmehs wiD pan ofi the earth near the 
North Pole in the year IMS, eo that for 77S yean ihk nclipm hae 
bone ropeating Ite^ ecain and sfaln after Upee of the Sano 
rnterral. Three timee that ialerrel ie S4 yean and 1 moatk, and 
it b eecn from the (hart that the eckpee (nek k fairly parallH to tho 
oewM yean oarUa bat fartharDonh. la eiieh a wrin of aolar achpaea 
there are between 88 and 75 repetitioaa. depertdwi aa etmuMtaacoa, 
extending orar aonee 1,300 yean. In aach aarim ikare an epproii* 
naialy 35 partial and 45 orairal ockpam. Tbcae numben rary lor 
diffenvt eeriea. Of tke oeotrel eckpeee, total irlipeee loUow total 
odipacB trilh about Ike aama duraUoa of tolahqr and annular ec hpe m 
foUm apniilar ariipaw If edipeea take place at the moon’e deaccad* 
iag aodk tke oelipae tneka come «c the earth at the Sowth Pole end 
aaeva xu^. wboraae if eelipeea oeeor at tho aeeendiag mda the 
erltpoe tneka alart at the North Polo and naovo loothward. 

Aoeording to Oppolaar, thore are on the areraga 237.5 adar ecKpece 
in a eoatary, or more than 3 eolar eeHpeee per year. Tbore an OA 
partial, 77 J annular, lOA ananlar and total (the Ttrtai of tho mooo'a 
bImkIqw jnat reaching ika earth), and 85.0 total eolar a cl tpeea, On 
th* ererege, therefore, (m total ee lip em are rawbU in 2 yean. The 
(hart rfifiwim tho oerwe tndading the 1032 eeiipae ekowa that tho 
•ucoeediac edipeee an difficult of accoaa and the^oro will probably 
paaa usoboarrad, kaooo a total aoiar eol l p oo it actually obeerred «he«t 
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MM« otltM ymt. la tW jam IMM-M, aapwiitioM Ur* 
utarapud otMarraUoM on 18 Mpwato -^ptat. 

la a Odrd of a oaotorj ihcra wtro Saa total aclipM obaarved in 
tb« Uoksd aU4«», tboaaof cIm jaar* 1900,1918, X9», IftU, aad 1932 

bat Iniliaooiiu^half-cantHrTOftlr iUtv»«e]i|M8«flMJa£Kl 1970 

can hnaf mantiflc foaolla of ralua. tboo^ two otlur Trfipaia la iMs 
aad 19M wil b«g^ a« •noriaa abowtoa tLa CaoadiaD bordv. llaoca, 
tha pnunt saoMratkui of Ataaricaa adijaa obaarven moai 
kmc tripa bon hoaie if iba wiiiwitiSc rapotatioa of tl»a eouatnr ia to 
b« maintaiaed. 

1%a total oumbar «f Mlifiaaa, miUt aod tonar, partial aad total 
Uwt 1 ^ oeem bi I calandar paar oariaa from a mialBxin of l«« to 
a naiiiaiBa of aaran. Tha aujabar of aolar odipaaa is a jaar rariM 
fraai two to e*a. Ia tha yraara 1*49, 19M, 19»9, iw, jpio, im<, 
19(11, and 1M2 thm art two wHjpaaa atdjr, ^th of tha aw. la 1935 
iWa wart two luatr aad fin aoUr oelipaaa. a eomblnatioa that wlB 
aM tofctpUcaacaia natal too jaar 3485. Ia 1983. Ibm wifi bt thno 
total lunar teUfMo and fomr partial aelar -HiptM 
Taldac Ibt aartb aa a wbolo, tbara art mott aolar adlptea than 
lunar u to* ratio of 4 to I. It baa btaacaloolaiod toatoa tha anraet 
a t04al orltpM of tha ana rhdti a loeaht/ oooa •vmy 940 rtata. Tie 
naxliwm dwatioa »f totahtj at a tolar acltpao ■ 7 mtaatot 30 
Mooadr Oi Jaam $, 1937, io4alit7 will latt 7 nisutoa 4 aaocmda. 
lha aebpat map ba otwrvtd from a Caw maU b too Pboeou 

F«op ^ut 9 o'doek in too niornu« vhae toulilf will Uat a bttla 
Bi^ ““J minutot. Thirtr-fiva miautot befort auaatc tha edipaa 
w rtato Pan, witra duralMo • 9 miaatoa 30 atcoadt, aod as alutoda 
ol.wily 8* will maU acaaniifie obaarratioM diAnli. 

Tbamhahiuat {and wt baUara ihcrtaraaoet) on JnpilaporSatom 

w^ hart fr^^t opportaaitiat to obatm total adifmt. both of 
^ aiu ^ of the iDootM. If our own fair Lima wart 35.^ n.ri^ 
fart^ otf htm too aarto, or if ita d ia w iatar wn 10 pwomt 
t^ wouM nanr ba a total aolar oclipat. WUt a drcatr old worid 

v** for poeta and lonn. if to. wto wwaWod 

Vtma m hariac ao WKkOiit 

TlMa or OONTACTB 

“ Itrnitoad trm toe omea of coataet of 

Tha tima of fim roauSToTthl 

^ •« .t u.. rfp,, 

prtjaatad on (ba Rs'a faet-aad fint eontaot baa aeiaallr nUai. 

Fotfto e<mh^ too of tot atop... i. wwar to 
tMttftoa«B. Stecad and thirdnatorta, tha baffaudnitaadeadb* 
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of totality, C4a bo datccmiood with fimtcr toainey. Bj of 

pbotogimp^ tokoo Uiroucbout Uio portUl ocilfoo, lolb Mon ood 
o/Uff toteM^, tbo roUtlTo podtkn of U>« oua *»4 mooa mb bo 
dotaraanod with a moeh gnolor occtttacj *hMn can bo obtocnad 
nooolj, oad is o4dltko omdj mon oboortmtioM an araiUbW Umb 
iho fo«r Una— of eontaet. 

At tho ochpaa of l»0f. totality oano ahoad of the pmlictod tino 
by 30 MMiulov is 191S by 13 awopda, a»d is 1922 by 10 aeooaihi 
For fuidiag tho work of the odipo* aolroboinor, it to now deoaoed 
doairablo to know tb« ttCRM of b«c»ain( and oadtnf of a total aolar 
edipae within an onor of a few tetoodA Ao(ocdla(ly. it haa betoiae 
OBotonary is roocot yean to oeeDre from \Vaahia(taa or Oroea w icb, 
a nuMth or non before the eelipae takea place. oometioM la the 
alnanao pcaetkwe of the moou. 

On aeeouat of tho dtfllndty of oeobg tho mooB whoa noar the tine 
of new Rioeo, there ie ordmaiily a fap ta tho rofular Inaar ohoura- 
doBa, whether theae an naado by occullatktoa or by Bteridiao tlrda. 
An iatfoee Saiareot wae amieed in tho tTnitod Statoa by tho total 
ochpoa of Jaanary 34.1935. whkh waa TMebte to ahnoet om teath «f 
tho total popolatioB of tho eouatry. From krfa neonbon of canfd 
obaerradm U wio hoped that Jl aWit ba poodbU to ^taln a racy 
blfh dtfroo of aeeuraey and tbuo peratii a eonpariaoa of diCaraai 
oiethoda of obaenratioo is order to detect any ayaloinatie arrora 
peculiar to any oaa method, for predkong the ad^wa it wao aicai 
eery to add a correetioa of 7."<l U> lb* mean lonptode of tho bmmm 
OB fivaa la the AmariotB Ephencria. Tho tttMt of wccnd eootact 
by ahSlod obaerran with trary facility for obtaiainc aocarata peal* 
tieoe of th«ir eUtiono and aeonnto (hno ■gnale o« colipeo day ddlerod 
from loeab^ to locality by over 4 a e i wad a. and the duiatloo ^ totality 
had a laata of 5 eecondo, varlatioM hi faet nnch iaigor (haa ran 
aipoetod. UowoTor, it mwt not he forfoUoo that the oatliaa of the 
moon departe (tmtiy from a perfect eirelo aad that the tiaia of the 
tKgmfitop and ending of a total aolar edipao deyMnda eery largely oa 
tha character of tha Itiaar Nifaeo at the point of <<iotact> the bi|iwi- 
aing of the total Mlipto BOt taldag plate imtil tho hot Baily hood baa 
diuppoarod. The cocnpatiioa of the differool awthodo dMrera that 
tho oboarratteao of tho moon differed oUely amoog iheiB* 

eoiroa. Oocidtataeae aad oelipoe ncuho ognod with meh other 
within their probable errort, but then wan ayateoialic differeooea 
tram the meridiaa obearratwaa. To obtala gnater aemmsy. ebaor> 
vnlioao miiet ho eondaieed at ooeh oaoceodeag mlipae. Tfaihea far* 
by oboerratiena of mltpaio gieo iafomatka not oe|y aboot 
the motioo of tho mooa but aho about the time of diurnal rotatioa 
of the earth on ito axia, with the roeult that an obotfradoa of aa 
eetlpeo of the tun aeada 3.000 yean ago bao an important bmiiac on 
raeant refinad reaearchoa on tha motion of the moon. 
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mi OOROXA 

Tb* toul liftit ot tb* coraoa ■ tooxhtj ooo^niUioath lh*t of (W 
apcoday tm or ooo'biif lb*4 of tb« foil mooa. Tba c o m tng of o 
total portkuUHy tko kot taw oeecaHta bcforo totality, Um 

• mpilfirif abodov of tbo 10000 ooiaaf frocn tba rat, Um Mditaa 
of dorkjMH mmI tboi ibo gei||ooM eoroa* moko o nev«r>(o> 
boforfotUB ipoetatl*. *<21 furtbor Mhoorod by U>« bMoty of tb* 
my rod protnuMOOM. Rafirdinf Um lt2d edipM. Uw New York 
s«wfp*p«r folk oUta UiM oo pbcnonwaon of iiio4«ra tifo hod ■» 
■My wordf vrittao p«r omi of durBlaoa of Ibo avonl M Uiot porltaw* 
krodipn. 

Tbe oorook swy bo pbotofrkplMil by fomormo Unit or Mtafl, fool 
Ot daw. In ifiu of tbo OReelkot quoIittM of modan pbo4o|y»plUe 
tachniqiM, it k *t21 bnpoMbk to got u ndaqoita pboUignipb tbnl 
will rtprtHBt on Um dtUUi of tbe rorooo tbnt nrt reeiiily rliibU W 
tko ttakod ojM YW tOMT tonxM w very bnlliont, wlulo tbo owtlying 
portkMo of ibe ecuonnl etrwtMn tado off cndually to ootbia^m. 
From Um bftj pcnb of FSke’t Ptnk ia 1178 tbo cocotM mw tktaottd 
to 13 dkmotm fron tbo ra'oodfo, 0 ftiiTooro of eoor 10 
nitao. An w pe if o long oo o b ^ to portray tho fniat owUykc otminow 
will bnvo tbo taDcr cote no ijtato borat out Uirougb oreraxpoouft. 

Wtlb eoBMOM of grool Imgtb it m ooraoMiy to ooustawoct by 

mofttanknl manan Um dioronl ototiea. ThbaMybodeMbynouuBDBf 
Um tolo M o p o faeruoouly oad (ba* ualag a ooolootet atirror or by 
peoiiag tbt obfeta dkecdy lo tbo nia by aranao of orects^ • 
lera. Ia 1900 Um SautboonUa laoUtutwa ooed n cnaooM of 1S8 
foot tocuB end ik grant longtb raqairad it to bo nmngtd borinooitatly. 
IVortoMtoly, tbo bant of Um f«a any wvp tbo |dna« nuror of Um 
ooUootattadtpoilUMtaeao. TboraoultUobomUiotkmMtyoon, 
wbcB enci dodncioa it daorad, it k obuiond by n cnmcn poiatad 
dwocUy n« tbo ms. For aMdmto food kagtbo «p to nboat 16 tael 
Uiio may bo o b loi no d by Btoants^ on n polar oi^, bat for grooiOT 
loogtlM Um loner talraeope k nir—iry with tbo diurani BMtion 
orataractodbyaBMtMaofUMpbooognipbicpUta. Tbt SwnrUinora 
**U<t*ewMn boTO obtaiaod oxquMta iioTuiilioo with feral Ungtle of 
63 end 06 taoA EqonQy good deUnlUon mny bo noeurod with raxnorM 
of lOtaotf^mowntodoaniNiUrnBo. Tbo quMtioe b wbtabcr it 
k BOM daitrobk to pbetogroyh on tbo ecnlo nud thtft coUige 
6wr txmoo if tbo gronur oook u oaadod or to obtaia orak witbouc 
wl o r g c taint by Um grantor food Icogtb. Ai for tbo find doAaiUoa 
of tbo Utgrado pbotopnplM, iboro m btUo to cbecoo botwooo Um 
two BoUwdi. Tbo indfrided notionoator buM doctdo Uio probiom 
kr kbi^f. dopHuiBg eo n nonihar of fnetora, rbiof nnMoig which k 
Um oqtapBMt bo owQo and tbo OKporioaeo bo boo had. Tbcnbamott 
dooda wbotbor ft b omm ewToaOMt aad (boa|Mr to tdco froa botao 
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thfl <yympl«il» polar asai oad mpatiaf for ibo obortof focal koflL or 
Uk« tbo plal* tMUm «i>d tbe ekxk machmiion for miiTln ibo pitta 
■ad Cfaeo build th« tonr froa BMortek that nuy bo fouad locally. 

It b istortadac W aoto tlat at «dip>o axpcditiooa nirraa bat 
always bam fttattr ia tbo diroct pbologiaph/ ol Uia corooa tbaa 
ia aojr oUior bnaeb of tbt nrtMifattoaa Tbt Mlf-wiidmt rtaaoa 
u that oTcry wdt^idpptd aspedilioa. ao ouittcr what tbiir othar 
profraina, attampu to ^otofia^ tbt corona aad uruall; with MWal 
caBMcaa. However, tbera ia aaetbw raaton not ao apparmt, widcli 
■ that parfaccioa of focna and aaalng, aHfaoucb daainiUt, ara aol 
abtolattly laaontUI ia obtautac auccaMful pboisKT^ba of oonwal 
dttaila. A laek of perfoet fooua plajra hOToc with apoetKaoefae 
pbotocraplia bat delnela Uttio fnaa tbo eomia for tbt raateai that iti 
atructura ia aabutoua or finay in ilatail. IIowotw, ao attroaomcr will 
bt aatufied with anytbiac cbort «f abMluU patfoetioa ia tb« doto^ 
niaation of Uit boat foeia. 

TUB SHAPS 0¥ THB OOROMA 

Tbt (cacral fona of tba eoresa cu bo prodiot*^ a advanoa of tbo 
adipw. Naar waapot nlnimwm an foond tbt txtmdtd atnanun 
alone (1)0 tua’a eqoator and the abort plumdika polar brudMa, wbaroaa 
•eartamaof tiM maxinM tbtooroaaltntaily ctrcalir &o abapa tbua 
rcaaiwhbne o eieantit dablio Fortuaolaly, pbotofnpba of aJB ocalw 
axoapt tba tmall ran bt utibttd to dtUmlat tbt coraoal ibapa by a 
Ttry daiplt typt of BMaaaroanait dtviad by Lodcodertf, of Potodan. 
In tbo tutbor'a Eclxpact of tba San, 1M6 edition, ptc* SM, a ebari 
(ivea an tbt tdiptM aaeo 1N2 moetaifally obnarrad (but aot 
dudlnc IBM). Tba aurpeWne foot it that tba moat rloaeatad typo 
of eorooa do«N not Uko plaeo oiaetly at aunapot mbuMiim, or at 
pbate aoio of tba aurra. Aa tba iaurral from mtxliBuaa to uaxi- 
muni ii 11 yaati. it ia aeon from tha ciiart lhat } yoara or mon brfare 
spot oilidnauin iht oorooa b quita aa oUptiaal a* at awo phtM. 
Th» moot pronouBcad allipticjty Ukaa plaeo 1 If yaam bafaca fBanimum 
of apota, and likowba the corona doiait la cliapa to a drob ukM 
place IK yeara brfora apet naarinttim. Tba roeantadipMaf 190 took 
plaoa 1.2 yaara bafora ipot mininna and yat Ha sbapa placed it at tba 
blebaat paint af tba caret. Tba tamrcHiiie aebpaa of IBM wat 
only 0.S yaan after ^lot mbiknuM b«t tnatcad of havine a pronouacad 
alliplieity tba corona bad teat he mimanus typa ebaraetcriatka. 
The IfiU corona 3.4 yaara aftar minimtm ipota, tn ahapa r aa nribli af 
■A ImipBlar fir^pointad ttar, had kat all of tba miniraom taaluraa 
occapt tbo bnadiaa at ona p^ Althoogb about 1 year abeed of 
ibe prediecod epet maxuraae, tba eorona of 1937 will ba moca Marly 
ctNular thaa that of 19M and will ba tbo typfca) aunapot nuxixnusi 
cctipae. 
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Monoxa isr tub oobona 

Ahfaotvh tlMpM of Utt coroM it •pot-aunimoi *11 mwiUv 
Mcb oUm* » h««ii« k«« MiuAtMiil itTMiMn titd praDooneed pokr 
htmim, fH mth <oroM bu ha own dhtiaciiTi fMtiirm with thn 
NMlt Uuu ooi ocnoi € 0 «M Mm b« inii<»b*n for aBoiltor. In (bo 
ctxculor eorooM t ocr tp ooJtny to noiunuia of apofi atfiinwn 
lliOOtMi(itmi 0 ucu)BlMdiir«ciicb««ehidipoi. Woara.UMrifon. 
forcad to IIm oMtdvtioQ that chuv* an ceaUauallj folac oa vitUo 
tbe wroBo. m ISM, att>i»pa biv* bOM mada ?af«ot«dlf 

to moMUN thMi ehaacM- It i* aridat that Um greater Um ioterval 
of tiaM betwof* lha tdiototripba to ba oo«pai«d at two atatioot iba 
Ugber wtB ba tb« 0000*07 A apUoibd opportnaitj «*a praoMlad 
Mt 1M& vbaa (ba Lidc OtMrrateaj aatahftihad (kroa tUUoaa, ««ch 
«hb a (ODtra of 4Moo4 foooo, one is lAbciidor, oo* ia Spain, 
00 * n HcTPt* rolortuaoulf for tha nteeaaa of (ba acboaM, it 
woo toullj tiattdjr la I.Abra^, thir* waa* thin dowda in Spain, 
•ad, ■IthiKi^ dear in Eerpt. tbe definition of Iba pbotempba wae 
poor. At tha Amerkas atlipaa of 191S, from a oonpanmo of 
Lack and Swortbmoca pbolofrifiba, it Mcaiad Ukdy tbat motiona of 
Iba ordar of 10 mIm po aaoead woa found in tha coronal arebaa orar* 
teppific ptomlaaocaa. Rewerar, at iba aefipaa of IMS, a oosapariion 
af pboiofrapbi mada in Kaat Afrim and Snmatra raraalad tbat, If tha 
eeconal doiM Dored at all, tbe rclodciae were prebaMjr not freatcr 
than I mile per tncood. 

Uocb raloaUi wforaelMO rapardinK coronal diatorbukro wm eb- 
tainad on Ntuafoou Uind to IMO. Thfa waa tba finl time in tba 
liilocj of > dip wa tbat ae moeb datailod •tnteton via rinbU ia tba 
ipootnl bnoa af th« oonoa, tbb etraetia* b«in( made pocdbla bj the 
toMdafiaitienaf the Rratintapeetra taken withoatalit. Aeempafiaon 
ofaS tha ItIO rpoctracrama, but more particularip tbe £f and fit Unae, 
raroala tbe iateoaeti^ ^t that 3 jean afi«r eianepot maidontm tbe 
mo wu in a eendidon of fraat aetiTitj on tba day af tbe aelipee. 
Tba coronal rinc* of tbe ifwctn and tba diract pbotographe taken with 
the flS-foot lower (eieooope ebew pexwnlneooea oomplat^ cudiac iba 
•DO. Compariaooa were abo made with epaottohefiofraoM 00 4 
aocoeaMTe daja. taken at Mount Wlbon.or Kodaikanal. Tba 
mpetb definition of tha eolipea pbotoipwphe abowod both tba ptotni- 
amem and mnir earona in fraat beaaty. 

A comfiiiiaon of efl tba pbotofnptM, tba ipaecrobcbecriiM with 

a^PM pktae both dtrocO and qioctitifrtphk, abowad that tha great 
aettrily of tba mn waa fonnd not oslj at odipae tiaae but pardelod 
throuj^t tbe vbde pariod of 4 daye omvad by tha pktea. The 
direct pbolognpbe anil lha adipm epectra ibov tbat the whole aoutb* 
ewt iinadriat wu a tremendoue^ eteen^ n^a on tbe ann. Tbe 
eantar of tbe kaceto ocnooal etnan»«r wu iftualcd SO* to tbe eaat of 
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Uw miUi poiat ol tk» mi. laWtwiaii^ Um eoroaaj tlrrtnwm wm 
a bMnlihil Htm of oBveaal doaoi ee(m««t4d witi aa «rt«od«d pnaift- 
MAG* tnmp. Or«M«r hdcku wen attained ^ anothM- gnap of 
praadaaooM, al po««aoci ao^ 11 S% Ut« locatioa of a (OMpicunw 
(aaftm oaUed Ui« '^trawbaerj dooM,** wilii ite nu^oifiomi aixbM aod 
daikaia atruettira of fliaaamtoua dttaila. On pUlo 4. dn«4i«i scar 
tbfa parlkiilar dooio an firea for ootnpariM; ai A fraB tlto K aid 
Hm li»w of llw ipectra of Uia chroowapban, at S clma drawia^a of 
Uia aama ragieo freta (ka dinet pkoao^rapba and frea tka liaai 5M8 
asd 0874 of eoroaiiun, napccttTtly. AlCon Ikewaattraadcoof Ika 

aoa, ika dalaila ta tlia grim ooronal 11 m at 0108 noqlt in forma 
ttmflar to tka cooenut palaaa tkai grow ao ptofnaljr oa "Tifr<Oaa" 
lalud. 

For many yaan aoUpoa oboarrrra ban oaQad attaetioa to tka ooo- 
aaetioe batwaco ooroatal atnanan and proauateeaa. TWa dapaod- 
aoea wan abuodantly Tariflad in 1 OKI, bat Um aoUpaa demoaatrataa Uw 
fact Uiai tka lo at aat torooal atnamn, oe vki^ tka ahapa of Uw 
ooroaa men or kaa dopaoda, an atvaya looatad aaar promiMoeaa but 
an aet naeoaaarily aaact^ ooamactad a-ilh Uw promiaanf wbaek at 
• tka tima of Uw edipaa an of tka fnalaat kttgbl. 

PBOTOOttAPfimO TUB OOHONA OUTSIDB OF AM BCUm 

la 188S, wkea a bright oomat vaa aaao «(oaa to tka oe b poad m, 
aitaapti won atartad to pketogrmph tka eoroaa without vaitac for 
aa ackpaa. A decade latar, Uw •pactrohaliognph waa daratopad, aod 
pnuBUWBOM wan raadilj plwtograpkad is full aumbiaa ^ib tka 
nault that attempta wan mwwad «a tha eoroaa. la order that the 
flan of tke aartt'e aUnoapbara ba reduead aa iiuck ae pamikta. 
naouBtab lopa like Fika'a Peak or Mount Etaa wan occupirfi Ko 
lurroai wbeUror betag obAaiaad, a aariaa of attompta vara made by 
heat mtiaeirinc takttKmaata Uka bolonaten or pke to a l e rt ne ecla. 
Kadi and avaiy oaa of tha plan, at Unea carried out with gnu ikdl 
aod iagaoui^, reauhad onr aod onr again ahroTa in tka aacn mao* 
•ar—faihtra to pkolograpb Uw rornaa Ika anaaauraa nude by 
Abbot la IWtt a^ by many otbara dnoa tkaa ban abown Uw eauaa 
of Uw failurca, aaiiMly, tka iatrituie f ia Uan aaa af tka oomwJ U^t. 
Evm ia lie luigkteat parta, tka inaar oocoaui ia do bcifkler Ikaa Uw 
aurfeea of the full taoea. The eoroaa ia about ogual to tha latwudty 
of Uw iUnaiiDatad iky at 8 * or 10* away frooi Uw am’a adga. 

la 1P80 aad la later ymn Lyot of ike Meudoa Obeamtory baa 
bed brOlieat anttwiia when Otkm bad repeated butona. Hie great 
triumph naultad from the iugwnoui arrAaewBaot of kla tdaaoopa to 
nditca to a iko amou&t of mita^ light tatiJa Ike natn* 

meat. A tnouatain oboarvaiery oa Uw Pie du Midi (0,100 foal) and 
at ttnaa vary inaaparait akiaa pamitted pbotognpba wbe* Uw 
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KftUcnd tky wt» Um iUn fiT^-miUrtoOi* tkftt ol th* tTW. 

iM« oaly «u ftUe to |>boto(r*pii tbe bftcbtor p«rti of th« iniur 
MMM but br tiM OM of ft ftpoettocnpb lia dotcmlaod tU wftT* 
tMfUu of mftajr cocooftl kinM tWoo U&oo >• ^ infmmi oot 

yot oUcrvod io wfapM*. 

T 1 IIC UOKT or TBS COAOXA 

Our knovMf* rifftidinf tbo dalnbotloD of Usht wiOib tho corao* 
to In ft T «7 utufttii^torT out* tooc* the law of intontoty lift* bom 
found by tim>m oboorvon to bt iftrcmly •• tU hcoimI tourtb, 
■lOt. •wwilb, «i^Ui, ftftd jwvftra Mrk u 2 J or 3.4. of tbo dtotftiKO 
lUf unJ tolbtr troo tbo occtor or tnm tbo odg* of tbo nia. It to 
of (TMt imporUMO tbftt • w«Q<4ovtood focm of apporotuo be eoo* 
•traeOed for we el edipw. ead U>*t pbotocmpbi be OftOJoed both in the 
vielot nad vtocal npono oo e carofully prepend pUa et KTeral f«luro 
Miipeta. The edipoo pbotacrepbo atwuld bare nlibrotod eqiieree 
imprweJ on ihcea from • etaiMUfxl oouto*, ud if ia addition pboUW 
0 «pto of tbo full moon vcn obtained, wc thowld then be in a podcioa 
of hnnoK infiwtoiltrci eddHoone) to t^t aequimt duniqt tbo pncrooo 
of tbo ecbpoo. W« need to knew oltelLor tbe <Uetribeitio& Of Ufbt 
within tbo oorooa foUowo tbe oanM kv at oTory edipoe. or wbetbor 
tbto kv Tarioe aeconiinf to (be ouaepvt period, and wo need to know 
tbo Uir bolb k Uw Uuo end tbe ycB^ ngt^, Meay corackee Wove 
beon obeorted ihroefh cioudo or bon or with vfttyinc eenditicne of 
tramperaicy. Tbe knlcMily of the tolTer dequat m ao ea rnd on tbe 
pkitiUfftpla B ft euoBBifttioa ef two oofarolo offeeu, one due to tbe 
eeroe* iteoif. tbe other to tbe dtfeeo bfbl ef tbe eky. Added to thaeo, 
there to in nolity e third effect found doer to tbo mooa^ Iamb, ft halo 
eenoed by refleeiioo from tbe gleexide of tbe pWte of tbe i tr oftc 
iBnininoliun of tbe inner eeroaa. Uniortunaiely, it bn net been 
porribk to nutke proper eUowanoer for tbm nryinf fectoia, vitb tbe 
melt tbet obe en rttione ere effeotod by Urtt eyotenofttk error*. 

In wneifififtf the rrMaMreownta mad* for detmtobifif tbo tote) 
tiefat of tbo oorooft. ibere or BMilar ovidancen of kiKo oyaUenetk 
erme drpeadinf on tcftnopareary coaditioao et (bo tine of Ute wUpao. 
A low tnamirftr ney be gireo to obow tbe vide divergent reauUo 
ebtatoted •( tbe oenM eciipn by different Btotbodo end *( different 
itlipoM by tbe ifttot —thodo and laelruiMata. llftrvant Obnrrv 
tot 7 deriaed e pltotograpboe photovBtor whieb boe boon uoed tonoe 
the 1935 eoUpee. Vftrioue types of iffuninatioti metan are abe uoed 
Tisuaity wbi^ can ftimtob a anraenre of the total tSantonattoo of 
oorotta plue ddfueed dty tight. Me aeu eee iu*d* witL tbe plieio> 
gnphne pbotOBMtm at tbe eriijwe of 1935 and 1936 emnod to obow 
tbo corona 40 poroont brigbtor in 1K6 ibaa in tbo year prerioBo. 
V«uel work v^ tbe inwaunetiea tnotcr in 1935 gave 0.34 foot* 
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caodlat M Um 19M, 0.14 foot<aodl«; tndin 1409 ud 1490, 

0.18 ud 0.99 (oot*«*adk*, racpMlivtlf, Um adifuM fimn iOM to 
1080 bMBf by Um awm irntratMoto. 

TbMe tMMura iWMil (o Umv UmI •Itiwag^ U 10 1036 mm» 
wM 40 poraot bri^tor dun UuU 08 lOU, Um UA»i iQuiWDAiMM ot 
eoioiu nod aky togiMbar van 40 jmeanl fainlar. 

FaBflnii^ Um 1033 Mbpa*, vHm many aM 4 —at mr* nud* in Ik* 
United Sum*, mm ccunpelenl iUvmiaelion upert Toiced hie ofdaMO 
of altetBpto lo iMMure the totel Ii(bl of Um cocoa* by Um um of 
niomiaaUoo n«Un in Um foBowint wocda: * 

ma fca ao oTiJif*ian M Mafoa* mmmIiic (ka BocMal MiifilruCiiin a 
~rfnr*~*^T «9M*4 tMi (4*M ** U* tMt «< uuUty > ha b to*TlMa4 at iha 
aUlHy ol aa daUe. IWhIa, haoaaar, Btay anaaa vhaa tita NMha aC aaU 
ueaMnsMOt aro aMtiiMlT ^ r«n>*i4 aa MdiuUva at lha aaaaoat at Uchi whiib 
th* ewoQ* to flilx. 

Haae*. U u acidcbt Uul w* meet no! now Uk* too Mciewly Um 
• iMmpU to oomtelo laicbdiy of «oto(ul rhdleiloQ *ltk awufm 

•otiTtty. It aanma aarj lfei|;ldy p«ok*blo ikot the inma ca««na ai 
auiMpot wMaiiwiif. niiM iM^bcicfaiac Uua *t fpot-mtadaviD. More* 
OT«r. u Um inner oocob* cobtributae Ik* gnetaM pert of Um ne>u 
of Ik* toul oorocul rediatioo, w* woiJd Ic^e^j «ip*(i ib*« Um toUJ 
eneffyatnuawnomofapoUwyaalaf Uuoat miainiwnv Ubforiaaelaiy, 
edipaaa eocne but aUdm end tbcr* *m f*« ebaarredoci* witk wkieh 
lo derir* nnmilatinea Many ertronoaeic* (esd otbar •Ueolkl* m 
wcH} bac* «eia* lo k«aty oenduaeoa UinM|k Um dtoeiMden af 
ebeimtiefM affaetad by lacya aeadMlal a^ *yi<e—titi *trof». 
Wbca we coaUder Ik* paltry uaoani of lima denied to iko m aa i e f i 
nMOl el tbe bfbi of tba caaona, «a nasal bol ba tao taiaek di*eOuraf*d 
ai Ik* uaegsr and coaiiielinc roeuli* obuinad. 

In npit* of all Um inrcmriataociai of Uu r«eatH> obaemn Uirau(h- 
o«t ik* p**l 60 y«an bar* bees in *(r«*nM«l tbal Uu total lifkt «f 
ike tocona • roufMy eaa balf ikat of tba fidD sneab. It I* with a note 
ef Borpriac that «e read' tb* •utamaot by Mcoxol and B<qrca Ikai 
Um laleai coma obnmd. that ef 1036. abotM with an iOtisMaatua 
el 60 to too Umu tbat of Ike fuM maoa. Wa abaD await Ike detadad 
remilta witk cnat intanat. 

POLABISATlOir or THK UCHT OT TIIK OOKOXA 

PolarUalkm maaBum nnet be tba r«ault of a combaaadcin of tba 
partly polaraed Bitbt trean lb* corona aad Uu uepelahaod Udbt ib Um 
aartb'a atmoapbcc*.' Tb* bMaanna mad* of celifMa in tk* «*riy y*ar* 
of tk* prbMot centbry *e*aNd to ahow that Um paieactac* of poWr- 
itadfB in pbetogr^diie l%bt «sa about tbrao ti w iaa (raatoc tbaa in 
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jwaai • Muh quita ia i«rMflMal wltb tho MiuiiiptiQO tb*t Ui« 
n£fttk« b K«U«naf from Atona «r ioaa. At tha 

•cUfM ot im, kevvTtf. pbAU«nptte ■Muuna by DtifAj aim! 
Qroiiilbr |»oT«d that lb* aaouat of pokiiMtioa in* ooliraij iado* 
pMdaet w»T« kogtli and ma a auimam of 96 porcoat in tba 
corona at lO* fram tha MUi'o oiiffo. At tbo lai ya a din g oeiipM of 1034 
JwtwtMin fouad • taanmam of 28 p«rc«ii pednriiatloD at S'A from Um 
B u't tbnb, a rmU ia | 0 ^ yma ca t wHli tbo 1933 aeiipa*. Evi- 
d^Ujr tb« of lifbl ia tbo eoioon oaaDOt bo cauoad b^ 

atdOM or waa. 

TAB eoBcnivM or thi oobona 

It may bo lodd that tha oorana tihilila threo Mparata tpoctn: 
Fint, tha aabiiaa ^acUun of "ooroniam" oxiating in tba iaaar 
corccia and axtaiwbog on Uw aroraga to O', or 900,000 km from tha 
nm'a aibea: aaeead. tha (oettDBoaa qtaetrum (slthioui Hoea). of tha 
nnddb coma; and third, tha Fkaanhofnr Snaa aboving laebly in the 
IntMT co r on a 

In tha fcrriaad Rowtand Tabtaa (1928)'an girai a Hit of 40 bright 
Knea attitbotad to tha corona bj OampMI and Moon Of thb Hat 
ofUnnRMatWUU, or 22, appaar to taka thoir origiii in iba high 
ehmMpbtra. Only 39 amliatnti Unaa in tba eotona an known with 
owtainty at tha following ware Iwgtba: 3828) 3tt7J8, 3484.13, 
»e00.9r. M4947, aooo.n, 3M8A8. 4088.39. 4231.4, f3U. 4389, 4887, 
4U8, 81180,3303.90, 8336. 6n4J0. 6?0U, 7060 8, 7891.0, 8034.9, 
107488. and tOTIAO. OUmt faint Hnoi an ooipactod but not yat 
rwtdad. Tha gmo Kna of 8301 (dboorind in 1099) and ItiO ullTa- 
viala Una at 3388 hava tha gnataat atni^thi. 

In coaparing tha gnm ud nd csrooal nnga obtainad in 1930 on 
opactn iaJMo with gntitig and nitbrot alit, U waa nirpnang to And 
bow littJa they nmiM id each athar in tbab atractun) dataih of 
gnatnt atnagth and bow Uula aitber nMnbkd tha high-laral Han 
K tad ifa af tba cbronwaplMra. It waa farther found that Iba rmdaa* 
CUB af 6374 alwaya aticfca cleaa to tha auah wig* and b mora «ob* 
ecBtraiod aad non oailonn in dartribotion than 8303. It h aridaat, 
thanler*, that then two ban caanoi Uha tbair origin ia tha aanu 
atom, ar at teaat not in tha aama atnm in tha aamo atata of ionootioa. 

la ocdv to datarmina tha atoenie origin of '‘oorenMn," aaretal 
authorittea bara groopod mronal tisn together daponduy on tha wm - 
ilaritiw in a py oa r a nr oa or diaCtibotlon of liglii ta tha quctral linn 
Aa tha radudOB cf 3303 b vny OBarmly dbtribuUd araund tha ana, 
it b a-ridaot t^t apaetra taken with alit win ba badly haodjeappad in 
detaotiag douUr atruoUiral dotaala, «i|>acully whaa m many of tha 
coronal ipaccn tba definition b none too ge^. Tha only grou|« to 

wUrb noM autbon agraa an 8303 and 3888 put logathar, tba atnngwt 
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UnMoftbaipMlfm. Afid4(S«wtai]«0l. A« •teMd iboTt. U03 Md 
0374 c4iuMt be pleoed ia Um mm (roup. 

Witbtmt u ealipM L 79 I fouad (Ut the gr«M wl nd Im* ead 
•1 m B703 her* vidt^ ef about ta Mfetroa. Ha wav* koctha (ocn* 
bined »Uh tbe b«t ralaa from eclipeea an the rahua pTM aboT*. 
His ware l««th for the red Um, boererv, ditfen by viftUw 
£rea the beet edipee valve which prtt fuHbfe eeldMea ot the fact 
that better wan leactha of the eoroMl Inm are orfCBllr deeired. 

With the neat adTanee nude a recent jeaia to atomic etiactvia, 
there ^n been maor atteinpte to Bad the oricia of the mjreteriooe 
f«ce«u«m. Tlie (Cfteral toaiMitia of wefl'infoiMd opbuoa mmiu to 
be that although oautrml oxTtoD **7 omtaallT be feuDd to be ooe 
of the chief coMdtofWta of roroiUBia, at prtecat that fact ie far from 
iwHiig prvvad. Ia kiief, aooa of the aneatifie pieMM made op to 
date have been eerifled bjr obeemtioaal erldtoce. 

OPICTRUM OK THE MIDDIR AND OUTRIt OORONA 

lo additloti to the bright lue tpecUuaa taveed bj the h/potheteeal 
aleoMOt ''cceoDiuoa,** the oorooa ahowa the coaliBeowe epetCruiB in 
the cotOBA and dark Imb b the middle and cater coraoa. In 
1OT9, with thrae epectroctaphe, Grotriaa obubed epeetra of the 
n m n which wwe cceopa^ with the eolar eporlruM lakeo with the 
•ante iaetnunaate bst weakened bp known amoonU. Meaenranieota 
of intaMtiaa glee the foQowing iatereetlng raadta: (i) Ihe peeitlco 
of energy tnanmum in the eeroneJ epeetram ie ladrpendNtt of the 
ht^ la the ootooa and agiM asaetlp with the la i r gy maxtiiiam in 
the eolar ifkfoir«iB;Q) within the errom of m oeeurement. the dlitnbw 
tioaof eoerxp in the coro^ apectnua ie ladtpaa d e ert of height in the 
corona and U Maatkal with the inleaeilp of ivUatba in the eolar 
eiwFtrufa. After many yean of uacertaloty and oooflkliac eiidMco. 
we at laat aeam to Imn the poeiun blonaatlon that the eekr of the 
roiona ■ idMiUeel with that of the eua, or ia othar worde. the eorona 

define ito ntdialioa ff«n eeattered WMlight. 

In the noarkahty dMi aky at the Auetraliaa adBpM of iW, Mnora 
•OMDod to peon qwite ( on J odnly that the Fraoahofer liM in the 
Mddle aad outer corona have their origin in the eorona iMelf and aro 
not cauatd by aaaligbt aeaUered in the oaith'a atmeapham. By 
Mane of a r^peaerii* pbotowMior. Grotriaa nweooted the wuiib of 
the elivagar Fraonhof** Bnee in the ««nal epoetnim of l® 18 . ThM 
widthe wan MBpared with thoaa of the aolar ipwrUom tak* by tbe 
aama epecuogiaph bni waakooed by known amount.. 
the width! of oeronal hnee www «»pered with the widtha of both 
etroM and wmImt mUr apoetfi. Rafwtofore. ^y ^ 
haoo boM kn agrMment that tha coronal Knea looked 

lemdkiiacaihankn^lmMtotbefun. fV the contrary, the photom- 
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ttUr inwwrM nuln <>)«r il»t duk lioM is Um ro«<oul ipectnim 
an oartain]; tPTh kaa di»tiiu4 tlirouirit lack of cootnat thou is tb« 
■oiar fpocVuCB aadi oMMorar, tbo daik liaaa an tno«« procniaMt in 
tka outer ***** {gt tba tnn«r, but aa v ntbdwi Um wMllia of ibo 
earooal Udm an tba aama at all dbUBcoa out from die raa'a aarfaca, 
and irithaB anon of naaounoMot an »d*od r*l ia width with th« 
eantepcedtaf i»aa n tba aelar apoetram. Frocn dmiaj nMaaDraa 
rartM oni aa tha 1923 aad 1933 tparUa, Moon coadlnn Orotiian’t 
mta i wat of tba 1933 apactn. 

VRAT IS TTIK OONOMAr 

AMOfdinf to fUawlaad. tba neaeau baa "atinuktad apwfllaiioo to 
Iha bnakii« pokt, U baliis aran augs**t«d that than m ariUMaa our 
mofiund |ih 7 »al kwa aat at saucht bj oatun itacU." It ia aridaat 
dal iW tana of tha mmaaI radiatko caanat ba found in tha anuaaioa 
ipatima of conniam which aztcoda no Don than 6 ' fJoca tha aim'a 
a<k*< Aa tha coroaal atraaman ban baae dotaotad to dkunoai 300 
tiam sraaVo, tha oxplaaatioa lor tha mjataaioua li(bt of tha eorooa 
nuat ba found to tba mdiadoa eaudnc tha oeatinunua apactrum of tba 
iaaar conaa and tha darh-hna apactrun at Rtaalar dhtancaa (ron tha 
aun. tha apactn takon to IMS ahowad FrawnhofM' Uom ob tha faoa 
of tha darir moon. On tha antnnptaan that thaaa wan caaaed bjr 
corooal U(bt anttarad (tlbrr in the aarth'a attnoafkban or in tba 
•poctracraph, Ontnu vaa atda to appijr eacraetlona to tha maaiunJ 
totaohttai of tha dart Ikaa to tha oofooal apactnan Thaaa oom<ted 
intaodtiaa abow that oaar tba aun*! adet tha coatwuoiai apoctruo ia 
nach ttfoofv than iha Praunhofar apoctran ao that no Unaa an 
Tinbla, owinf to kek of eninat. in tha ioMr oenaia, thoa ^h no doobt 
dark Unaa map bo then At inrreaaing Aateneoa from tha aun'a 
tdf* owtward. tba iateoaity of tba nndaooua apoctnua falla off sum 
rapidly thaa tha dark-Una apactrum. At an a^>akr diata&co of Ik'.t 
on tba aaat dde and 14'.6 tin the vest mda, or at an aranga of ona 
aekr radhia, tha iotanaitiaa of tba contiswowa and tbo FTaunbofar 
^aeira an a^oaJ. At toimaaing diatanraa froco dw aua'a aurfara, tha 
d^ Boca baemna grailually inon nadily viaibla owing to Inmnaod 
aoolraat on account of tha diowniriiad iatenaity of tba oontinwoua 
apactrum. 

Sportra takan at many «eti|«aa during totality hava abown tho // 
and K Bnaa and the atnngar hydrogni booa u gnat toumatiy. oroo 
aaroH tbo la«o of tha dark moon. Th«M ifwrlrwl Ium tako thaw 
origin ia light fnm tba high rhromoqthon aeattend by tha aarth'a 
■ fo a phn r w , pariarukrfy near Uia bagianiog and aodii« of totality. 
Itithanfor^may ba^uite unoala to aanuna that tha Unaa of tho apoo- 
tnun OB tho fact of the moon in 1021 van actoally aauaad by aoattand 
Ught a m aaaitog fnen tho eorooa rather than from aunUgfat raffacUd 
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bj BwuVr ek«i!a w MrUk** fttoM4ib«r«- Thu, bow«T«r, ii • utf« 
dtuil Ml a fiiM piara of vocic bj Orotriao, and it ia ovtdnt Uut tba 
rot—ow mmt be npcMed at futwa e c U p eM it w to b« bopwl, 

Um akj «{U b* dear from pammc ciooda aad bajE*. 

M a TMolt of man; diflereat tbrnma, it ii oov fuarallT neoKiuMd 
that the aledfoi moat play an impertaat nla ia axplaWag th* 
radiatiaa of the corcua. If th* coatfriuoiw epectraD ia f a n—H by 
fr— elartAMw wbteh aeaUar the aolar radiaiaon. it u fouad that at a 
tapMalanof OjOOO* K-.U-aTmc* thcmhl nlonty of Uia dacttvB 
woiiU Maae a Dos^l* of «h» order of 10 aacOfooM. A» a 
r—«dt, all of the Frauidiofrr lia— wouM b« «ipa4 o«t walk tha aieep< 
tioa of tha broad «in(B of the H aad K Imaa. 

Elactna aeatUting. thafakro, furxii*b« an adwivaU •apIaMtion 
of U— ab—on of dark Ho— in tba apactru— of tho iatfiar fomaa aad 
ako w ia oonfomdly with the fact that thare ia ao differcoM in 
batwocei the eortkoa and — w— found at tha IM# ooltpan. 

Dut bow are the dark lio— in tba outer oorena to be axplaiatdT 
If the ^Uoe b to be tho acaat. thao it ia n t o i-ary to frad ao—a 
|iioe—a wlwraby the random TdodUea of iba alectro— auy be aloved 
down to ao«h an axual that (he DoppW dfeete will not okkt—ate 
the Fraunhohv hn—■ It w aear—tf poeflbie te a-ume a tempfra* 
tnra ia the nuddl# cetona k— than ifiOO* K. «hi<h would oa—e a 
DopfiM rfecl of about 7 angK r of—. We nicht, U we pka—, 
•OTtiM* —me (— yei) unknown indw—re from poadtrone, or that (he 
aua'a tnagaMM leld, or aeane ether uaknown aouroa. naicht gradualy 
alow op the efeciron ttkeitke at dhuae— of 10* fro— the eun'a 
•urfaee. If. indeed, i^ra ware a fradual akwiaf up of the ekft—. 
thin would the Kraenbofar Ima to bo broador in the Ixmor 

eomaa and aharpor ia the outer corona, which ta not k aoeord «»tl» the 

fA£tA» 

Under the a-u-ptkn that the Ught of the eceoaa ia caiuad by tha 
mperpmation of a eeutinuoai apeeinim or— a dark-IlM oecOrum, 
U k acotaaary to ooadwdt that elcotm— an pr—ret evatywhero 
throtuheet the aocoM. Aa ateau and io— ara ptaaml in tba vm^ 
corona eaiMuif tha bci^bhne apectnia of eotoaiu—, it IM 
two thought by many that ionaad atome »oe* ba the eeu- of tho 
dark tin— la the epeftru— of (he outer c—ooa. If atema were pi^ 
ent in appr-iaUa nuaibera. thdr exkteMO wwJd cauae a R^kigh 
a—ttering and a diatribution of intanity in (be oerooal 
dlfler—t from that of (he eun-wkfch agaia ia aet » aeoerd with Uw 

flCtee a 

To expUia the dark tin— of tha oticc corona aad with no ehaap 
in color. Qrotrian ia foroad (o —ae that the mechenkm nott ha 
aottd partici- with diameten gi—Ur than ihrwe U-M U» ware 
eacth ef l«ht. O-e te the fua U -lid paithjkw wvM be imme- 
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iik4«lj TMforiwd b«l ftt girafttcr diiUDc« Umt* weuU b* m inrTlWi 
tpf numUir ti aoUd partMUa; ia (act, in Iba andiaral Kfhl «r« bar* 
InfapMdaat »f i4 N> e » of iha axkoanca of ncli mnurinl In latcfplniM. 
tuj ap« 0 a> Accotdkic lo tUa bnwUiMiai viUun oaa mdtua ot tbo 
tM'a auftoeo tb* ekctfca it tW aetHaitaf narN-hanfam bat faHbw 
oat tha inUrpfuMtni^ dott doaid dota moot of tlu aetCtoriBK. U 
tba duot efood looToa wUb tba tun, Utact anj datoUa of fioronal atnie< 
Um ta tba awlar aarooa would pwaiat foa loog panoda witbout 
<baDt«*' For (ba lose aCmotMt vbkb aro pracniiMat (aatofM of 
aanrtj avafj ca t o t tad wkkii uagaeationtblj cbnaca tlowlj vitb 
tima, tba dual cfood axplaaaboo ia usaatiaflaoloaj. Wbaai kaowie^o 
p n m w M ftiD fuHbaa aad va laara men about tba pbjviaal lawa 
that torm oMtar uadar aoUr ooadllioiH, thap wa mej ba aUa to 
find an aaplanatioo of tba dark Kaaa ia tba coronal apaetrom ■ 
MaiOar tbaa tba aaaoapttea of aeaitaiinc of tba Mo’a U(bt I 7 
intarpiaoatary doit. 

MaoifeaUj. for future profian wa naad owra aod battar apoctra of 
Iba dark linoe k tba eoMnal f|iae4nim taken «iuW cloar ikMa daroid 
of water rapor to order to be nwro eortaia that tba Frauahofar Uaea 
ara actually oeeoaal ia origin aad do not eono froce auofigbt acattond 
to tba eartb’a at m oafibera. Wa aaad anoro and bailT apoctra of largo 
dieganioo in ordv to darira aura aoozrata waro laagtha of tba bfifhi- 
Itaa apacorats hj whkb to fiad tba origia of ooconiam and to mcaKiro 
tba roUtkn of tba corona. Up to data wo bara ptUfuDy frw apectn 
of tba coiooa witb good definiUon and ada^aata diapertooiL la tba 
futtoo tbaaa epaetn lawt be ta aneurad pbotODMtrkalljr to u gnat 
diiUa «w a aa poanbla (roia tba auB*a aurfaco ia at Wart two dlractiODH, 
at tha au’a aqwator and polaa. Naadieae to aay, tba photofrapha 
abould ooTcr aa groat a ranga ia war# ao poaaibda. Mara 

tofcrmalioo ia nr^atly n oodad nnnoaniim tba dagraa of poUriaattoo 
of tba eoraiud bfbt to aa graat diaUiwaa bocn tba aun aa ^^ 14 . 

Ia qtUa of the briUiaat work of L^t ta pbouigraphiiv tha corona 
oMaida aa aelipaa, it ia do 4 difficult to prodkt that ooronal otnerrattom 
in tba (uuira aa in tba peto will bava to depaod almoat andu«To|f on 
tba faw praeiiKia numwota of total oritpaca which afford an aremga of 
I minata par yaar for accauanlating obauTadona. 

ms FLaaa aracntvji 

EwatBUltWBaSntobaarvadia 1870, tba ipaetrwm of tbe cbmiuu> 
epbacw eeoiinwaa to ha ooa of tba moat inportaat pCDbienH takin up 
farinraa%atMnat«aobMeeeadiacccUpa(i. In apeto of tba eooriDoua 
adtwneoi to taaCruiMntal cquipmont oad Uohaiqua, wiaeb m otbar 
branoboa of astroaoeny baa ^paajad to acooapkeh altoMt tba iupo»> 

■bin, tbaraanraourkablyfawgood pbolocraptwol Uia flaih epoeenua. 

In fact, to cbock off an et»'e finge n tba mally pbolegrapha 
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t4k«i by differmi obtorran at •!! cclipMi m tba pat 40 y«*n, 
both hafida wo«U ba uuaoMMiy. Thtt tnh eomy ad tb« adipM 
MtronABMr, aleady «ra*tW, ha* foibd coany mittapta, ya4 thoM that 
««cap«d Um ckmda ha?a not obtainad pwfoM rotulU thm^ poor 
focua «r poor aodaK or trwa inacovalo timeng t4 tha axpoottm. 

At a total aotar aolipaa, tha flaak ipaetrw may ba obavrad at tho 
bofianlac and at tha and od totality, atthw with or withowt alii, iH 
bytbomaofprinaor cnUQc. H without alii, tha rndtridtial Knaa tat 
tha ipMtrun ata a atriaa ol arc* of rarioua mtaoaitMO and od diffamit 
baftha dapnadlDC on tha kaichia to which tha mW (aMo «xt«nd 
abOTO tha wii'a Borfacci. Tba photoKraphie pUu may ba find tor 
aaah azpoats* or it may bo movod (rodually by an arrancuMat dm 
triad out aoaeawduUy ^ Campbell in 1405. A ronation o( tha £a*d 
Plata ia tha "^unpl^ film” ■grrmriuHy triad tai ltt2 by tha liok 
•zpadit^ IHm prisdpla io tha aamo ao with iha moria oanm. tha 
film btttf movad batwocn aapoaaraa oaada an a fixad Tba 

aaaantkl dlffafoaeai ara that tha camara m a apacteafrapb, the flima 
aro muah Urgar in atm than tha •tamlard M-mm aariaty and tha 
MxpoOTirM aod ttanaa for chaTiging dim any ba about % tal 

duratMCL 

Tba find plata raomna vary axaei tuning od tb axpoaaraa in ordar 
to obtain impriata horn tba nwet ifflpsrtant tayera of tba chnuneaphsa, 
thoaa of loauat lavah. TW moving plato or tha jumpiiy filw> atorta 
Ibo azpoauiaa a bald mbtata or mora bafom tha btciitBiiig «l totality m 
ofdar to catch tba fint flaih to that tha hooun **«»**«* ia partly 
a l i gn i ii atoj. Kach of tha ihrca mathncla baa both ita own paouUar 
advanlaco and at tha aama tma ita own diaadvaatagaa. Without 
bora geing into detaia, h b evident that on aceount of tha vary grvat 
difficulty of obtainkg vunrwaafal pbotegrapha of Iha chroaacapborie 
vpaetra afaaady alhtdad to, it wil ba wmo to uktltae mon than «na 
type at an eclqiae. 

Aatxoooaoera do not go tm ao eapaditkai mandy to aca tha ithwinm 
anon and enjoy tba baa ul iaa of iha oorona. Praquantly tha aacrow^ 
mar b io a dark room maVIng atpoauaa or ba km each a Urge prafrim 
to carry througfa that be can obutn nwrcly a pmlni gli»|n of tba 
oorptia. EipeditioQa an to aaeiara photographi which an mataaevd 
and itudiad at boaa far dbtaat {km the t^ thriUhy and exceUd 
nMenoou od the total edipee. In the year 10Oa in Spain, tha author 
obtaioad with ao a a poa ai a od 8 eeoe^ a photograph fid the flaab 
^wetnun on which ha baa apeot ewgrwiWwbly man tban S yian of 
coocantralad work. 

Such a pholograpb b uaod to rapptamaot riatarchie being camad 
oat doily on tha poo without an achpaa by tha aaa of a powerful 
apactrograpb auch aa b attached to tba IftO-feet Mount Wilau tenwr 
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lalMMp*. **(4 Um o< fladi ipeetnun uifomuitieci » 

obulMd iD lepvtta and diMliK* diraotioM; 1. ware lengtbi; 
», iatmmUmi aad 8, Mg4te. 

With U» hriit aapMUTM arailabU at MUpM tiUM It it oftljr peedbla 
Ifl a» a diaptnuNi bmm 4 fiaaUir thaa that amploj’ed is daily aoiar 
wpck, with tha nnlt that t4* aeeiirMf 9t ware Iwyh daUwnInaUoBa 
it not MCeketljr kigfa to aaoertam ayatawiatk difM«araa hatw w 
Mkpta wava Unftlw ami lhaaa talrn uwlcr onliiiery tolar oonditiot. 
Aooordiacly. chromo^iberta war« kP(Uu naji terre m otber pwrpoto 
thaa tba idantifiaaiaoa of lha l«n<B froen coaapMfMoaa eiUi Rowlaad't 
Tahlta m eider to detotmiM tha (laatoot datotat vbtnaa tha tpaetial 

Ha Bteat cbarectoriitic diffttwea batwean Uia ohroaaoapherio aod 
tha ardtsary tolar ifMatnin It feud hi tha raUilva inttntItMa ef tha 
Boat. In tha adipae tpeetn tha batiun linat, tneltMlini; Di daMoraml 
io 18IS» are of croat atrangth, whareia to the Frauahofar ^tectrtin 
they art twlualjr miatioK. Io tha aelipM tpacttm tha kjdrogae Itoaa 
are of gnat proMtoaoce, aad tS Uoat of tha Balintr tetlaa bare bean 
obterrad. wbanaa to tha Fimunhofcr iportram cuily 4 hydrofea tj"** 
an obtar uii - Coxopand dda by ada, tha tpoolra oa plato 7 Meat 
to b ttoag to ilan ef two diffarant typaa rather than to tha tana eb^t 
under differmt coAdittoaa. 

A ^aoea at tha chroowapbfaic apectra takao without «ht obow* that 
lha ftroofaat But an of tha gnatoat leegtltf on tha photopaph and 
bcooe tha vmpora attaod to tha graetaat baagfata abora lha aun'a asr* 
fan. Tha bii^ta tnm aettpaa a^cn to tha capahia haoda ef Saba 
previdad him with iniliiiieiiaahla inlorteatMi from wbach ba wm able 
Id darire laaparahtf* ai^ praaun oeaiditiona to the aelar attweaphara. 
Tha tbacry of kmiaation daralopad a dawada and a half ago aa a iceolt 
of kaigbl* from adipaa apactra haa frfa|y rarotuitonlmd th« ttimtm 
af aatnphymea Sahah theory haa fimuahad as axjdtnatioA of tho 
eaoaaa <rf tha diffmaioea to toMaaiitoa of tinm to apactn of atan of 
dtfartai tyfaa, haa fivaa a anaam ef dariring tha tamperaMsaa of 
the sun and haa girae taaaaurea of the diaUtwaa ef lha atan by 
thrtr apenroaeopie paraHataa. 

^t a H i a ^g out with Saba'a thaory, mw totomattoe glaaaed aboet tha 
atniatun ef (ha atom haa ravdaUeotoad tha maihed of attaahtog 
ntor pcoUanu. Praotically al the pmnunent hnaa in tha spaetrum 
of (he MB hare baa* ■■ ■ gn ad to nultiploi groupa with kBown «idto> 
tton potanliilt maaBurad to alaoUoe.Toaa, lha arbitrary totenaity 
aeato of Kowland ku bom mhoMttad to raUbraitoe toau which hava 
ravaalad that tlie totoaafiioa depend on tha numbar of atetna engaged 
to tha feamaltM af the spectral laoea. Fiero tha waaLait A Itoaa 
percaptibhi to tha solar apeeira to tha itrongMt, lha nunbor of atiwi*« 
torohrod tomaasi aheut ifiOOfiOO ItoCMa. 
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A pcnoo kferiair ■» kaovMi* of Uw tlMorr iiftdcri^ imilltpJdt 
KToitiii womii B«t odTonM vmj fw in Um pr»«lknl cf»tnttoD cf eocr*. 
Ut»c Melilo m Um firomonpbtf* with iatcn^iiM dtktr in oua or 
duonuMphora More Iho fact wd«U bo renwl spae Uo kU^tiaa tbot 
gtMfify lU liMo of pooioM hloBstj irerb Ibo ttmimi b^ta. oad 
nereorer tbo in t i ww i t ii oad baigbto for aajr Jnoiot ore fpfot'Wl (or 
Ui« multiplota of lo«<M stdUtian poiretUl TU Ml 4 mmoi foi a 
•tu^ of tboM oemktkat io Molrd Iran. Utio oiiciMnt M b«« 
uadaeviljr oboorrid in tba Uberatof)’ wxl T«fj cQct wnro 
are ^vn. /*« ■ wtry fieb in bnca whieb hmn bm ffotiH into 
m w llipio to with a «iiSi raxiRo of oxdtatka pountiak. 

From a oiod; of i,7X7 F* Uom in Um flaib oiwrtmo ibo f<Ao«ii« 
faela vtro notod; (1) Tbo olrootMl Iwoa in Um wa Uioof to tU 
aaultjptttooriowmt exdution pounikl; (2) wiOi inmoM of ojMUiioo 
potanlMl, iba imudmotn inU«i«)r of Kaon in Um> nultiplata aUadiiy 
docroaaM; (I) for multiplaU of an;: pm oodialMo poOantlal. Iban aa 
a cioM oorrelatka baivono iniouitiai and bcichm: (4) for anr prcn 
Rowla^ inUnaty, oucb no C. tho hifchu diminab tbo oxotatioa 
polMiliak are iaerraard ‘ntofo an maajr iaptrlnnl mn>aniinno*T 
of thoM oMToktlona. 

PaacinaUnc rwilte on mnapola wore announeod by Erenbtd In 
1000 . With tbo tlit of bw rpocOrofrapb plaood acnn Ibo bt 
found that tbo ware Uoctbt in tbo preumbre cf tW ipoto Mm 
one boon Ibo valuoi at tbo <mtM «f tbo nin. Tbo dirpUoonanta 
which affoetad ^lioaOj afl Umo not futnUol but diffmd in 
amount dopondini; on tho intooritm of Um ILdm iamticatod, tbo 
ohiA bdnK pentor (or tbo woabw than for tha unngtt liim. Em 
dkodV rorelco wort abuadandy oanArmed at Motml Ullaen nttb tbo 
roMlt Ibat eonoiionoiM an drawn that ibo darplncooMOto in waro 
Uneth are a EK^pfar effect cured by tbo aotual Saw of Uw Kilar (area 
ref of ibo opooa at lerck dono lo tbo oun'o ourfare and Mo tbo tr »4 
rerten at Ufhar koala. Tha hoifbu froon (bo <*>**■ opoeUwn famiib 
tbo expUnatiob. An thown by St Jebo. Iba Uytn olooret to Uw 
oun'o mrfaoo hnvo a motion of traiulaiion out of tbo ipot ti tbo rata 
of i hilonoOon per oooond. Tbk nwtioo bamran kta and kao in 
nifiouat at ctoalar and greaUr boighta. At a oortala krei ibo out¬ 
ward motkin oaoMOi, vbile abore tfaia kod tbo metioo of ‘rornktimi 
to Into tbo opoia with ■wre t ai Bc apank at irretor and creator bngjbto 
aboTo tho photoopbere. At tba matiiwam lMid>ts rtnebed by tore of 
tbo ebrainrepbret, 14,000 bnre by ff and K of ioniaed Ck, tbwa m a 
moTammt of Ibo toMsm repor into tbo ipo4 at tba opaad of S.S kilo- 
iBOUra par aaroakd eomopooid^ to a ditpUcODMOl of OMl tncKronw. 

Tbo Crenbod offoct ibowa that Ibora m a cimlatioa af jreaniM 
matanal in tba noiebbortwod of ouaipoU. Othor linre of rrerercb 
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■bov *k*l dfCTjUtlo* » IPHBC Ml aI fnr Um wn, Tbi«* SMtioM 
<M>» Dopf4«r ikifte *«ci met w*t« leoftlw. la whal 

blbw» tooM eomquMiOM wiB b* doImI. partfeuJfcrfy u tkcj >n 
vith iat«Mi«U Mtd UfkiM d*Unna«d tnm MsUpu ipMOa. 

THB PRIxeirtt Of RBt-ATIVlTV 

tbMty ol fnviuttoo bM bwa juiAlf racarderi m Uid 
pMtwf irimph of inatbwiatxal tmocing iiB«« tb« iirm of Kowtoa. 
It ■ mk to M7 (bat ao Mbtormaat i«e«At y««n bM 

tnmtd to sMek pop^ iatomt uul rnihiidmtt w that tvokod bj 
tb* oofiSmtion cf tho rifififtn prodMioo bf Um If lb total ocilpM. 
la addition to ika lUft lo ttar Ucht b7 tba grantatwaal pull of Um 
• on ■irratiTlrut to V'.n at Um nin't odca» tha pmdpla ei rUatiWlp 
kM two otkir MUMquneea iliuaii by: (1) The omUod of p«nhaUoB 
«t tba pkaal Mcccurf; and (2) Uit rtd ahifi of liaw m (k* aelar 
•ptotm. Wt tkaU Ant taka ap Uw to loa(ar waoa ICAftka. 

Tk* IlkftiMiT Obtarrakirp w eooporatloa witk tka Bimao of 
Slaadanit ku dauemiaad laboratorj vara laaRtba of tka U^Mt 
d^no af nliaUUtT. Uw laMkoJ of okuining tko photofrspkt waa 
kp a povwfal ipaetKAnpk md iatarfaroaMtar. tka wata 

iM^cUia kaoiBg aa aoniracf af l part in ifiOtffiOO. for tooaj ranma 
Iha na^ for neutral iron ar« mao mat tkao lor an/ af tka alamanu. 
Wava kogUM in tka Ukeratofjr mduead to Uw coodfUoaa of TaoQun 
iriiinn aw rtfwrad la aa ‘Vaoeuii an/' Diffaranoca in war# lanclk 
IiaiaaMi tka tun and tka Tacuiam are, altar ika graatott oara la asar* 
cM to sot all war* lao^ to tka ona Mandand afaum, am fivHi 
to tka Mlovtog tobia. rnoa Uw diffaranoaa. aon Minna Ttouum 
m, aw aubtractad Uw prafieud raUUritf ahlft amounUns to 
t.UXI<r*Xk vkero X to tba vara kaflk to aii«»Uoiaa 
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aoLAR RXPKDrnons-NrrcBKU. 

TIm Utilo UkM •MOttDl of aU ifM Ft ItiMi ID walMafiMil tnul* 
t«pl«U Altof«4k«r • toul of 49 moltiploto iaTotriDg 80| Umo wort 
diociwi*!. Um mAtofiol btuf dividtcl into S •troof, modnus, 

tad wonk niiiltipbu. Id Mob ottt *<• kItm tint Duaibtr of isat 
IftYolrtd, tbo lu^ht ia kilooMUn fraa tbo flnth ipoctnjm tad AX 
(ia indto of 0.001 —f rtmm t), wbieh ii Um tqiiirtlaat to Um difftnitco 
tus Bonoi TiftKim ue fron wldch hno btaa mbtrootod in mth mm 
tbr r«kUrit 7 thifk 

Pron (Im tbundtol notond Ut*t wtnt into I)m tabla, H il vridcot 
that ia addiUoit to Iko rtUtMty ibift to tlio rod, oonttpoafioc ie 
tha tabb to OAmO, than an otbtr i£tcto pnttat. For tk* ttrong 
Udm, Ikoot of ■laaD tadUtion poUatUW and gnator baiibio, Ika 
ToliM of kV ia pMaliao wkda (or tl^ waak Uimb, Umoo of hi^ar axnl»> 
lion potODtlala and Imam baii^u, tha rahiaa of OX an raanatiaHj 
aagaUva. Hio ayalacaatk dlffcranoaa balwaan Mroag and waak lima 
il AMot nidify mplainid aa a Dojtptir ikifl caned by a tawilattoa 
of vafMm bi Um aua*a ataioapkcn. On aocount of tka fatglMr tarn- 
pcraturoi and bagbar pran tt ri n dmt tka photo ap ixre. tka vkr aoUatoy 
eauaaa tka F$ atoana to aaocod tbroogb tka madiun of tbotnawA of 
waak Mimb of bi^ ascatatioa petantial, tka maxbavai wakdiy of 
aaccBl found for F* bafnc 0.3 km per aooiMad. Tbe boigbia to wbkk 
tkaoa atona an ejocAod an noch gnslar tbon can bo MaaMred by 
Ika liDM in tbo fla^ apootnua. la tka upper laaobaa of tka ekroao* 
aphon, oapactally vbera tba pr—uriw an minuta, ooona of tho atooM 
an aaMmal afootnn and kaeocaa ioaiaod. 

Prom tbo law of naUin Ikat “obatovar goao up muet eaina down,** 
Um Ft atooDB de ao and from tba mai&cavm kUokta. la tbafr dtacent 
aoine of tke toiuaad atana gain an ataraal ilectnn and again boMma 
Bouln). Aeeordlng to Uiia btorpntation, in a dined pbotognpb of 
Um am ikowinf ila metUod ruifaea tbo ateana aoeendiat Dura Ika 
■on axtubit IheznadTM Otar tka «DaU brii^t grasalni and tke dtaoand- 
iaf atocH over tko Urge dark biimpoeoa, tka a t aaerad a#ael boiag 
an isktagratod ona. 

Aa aa Oiiaatrataen of tho cocrtlataona found to coat botwaen diffmot 
toter Talum, tkara art glron in tabular fonn tka quantitMo ornlTad 
ia tba doMQ lima of a compoula mulltplot of PIr. Mofo than lOO 
Unaa aa toABy atom aia aeUTt in pfododag tka atroagaai ina at 
OOSOii aago to forao tka waakaat one at 9M0 ^ Tba ralaUnty ahlft 
oiBOunlo to O.OOtft A. Raneai, wilkin a aan^a BMltipUt tbo boi^Ua 
found diiaeUy from tka flaih apaotna, or nuUiwtly Irm tka Ennkad 
aflaei in moapota. an not cooatant but an tka gnatort ia Um for 
iboaa Un« wbMi inoolva tka Uigaal outnbor of atom*. 
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ULATITB DteraBtTION AND ARl’IfDAKCZ 07 ELBMBNTS IN 
TMt tX>WSM CHROMOfiPtrtRB 

By eoabiiusB tW Iitichto to vhk^ Um rviou* lia« ia % multiplet 
•n obaanred is llw flaab •paclran viUi tht nultiplM InUoaily (or* 
BuIm, H bM bew pooiibU lo deem foe maay «Un«ite tbo dmily 
diMrtbvtion to Um lowar ehroBMaplim. TUt oaw pa lo indieato Uut 
Inrtiokftrti and mm Mbtettvo nAation preanr* w wpoewtbU for 
Imcpwf lb« alMMOta •» w«Q oauad. Fkocn tba flaab tfMCCnun tba 
nUtm ab«BdAM4 «( Ttrimio vm doMrmiMd and (bo 

nMlti fnnn Uio dutunoiftbcre wen coaparod wiUi ibOM boo Ibo 
rmmag layer, oUttar atmoepbeew, oartb'a oroat, and ato&y n wl eor 
ilaa. It ia kdanad that vithLa actoea of obaarvalkux tha oecopoallaMM 
ol all lamidia ara alika^ with Iba asoaptioa that hydxoiao ia coawpif* 
««riy ddl^t ia Um oartb** ctmI aod ia natooritaa and ia probably 
awra ahundMl in (ba ohratnoafihara (baa ia tlia rvreninf layer. 
It tinmi ala> Mfa to eonduif* Ibat tbera ii a marbed dedeamey of Uio 
baaritr abitMota in iba dmffloaphara. 


NNLATIVITY SHIPT OF STAR IMAOBfl 

At the iOM adipaa, the Pbtadaan party uaiaf t«o diffaraot eatnaraa 
found Um Kiaatain daiaetion reduced to tbaaan'aedfi to ba i*24± 
6TI6, a rtwdiwbkb differed radkally boat th# liek deffectioo l?7Si 
OfOO at Uia im adipaa, or bom tba tbaoradea) raJua of 1*73. Un* 
(erunuidy, at tba 1330 adiIM^ tba bricht atara pbotonrapbed on tba 
eebpaa platoa varo catnn)^ nnaynunelrically placed. A atr aig bt 
Una p iaaaj tbreayb tba caatw of tbe tun (oufid 17 atari Ofi OM ladt 
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•nd A tiasto ibu oo (k* oUi«r Ik!* of tko Ub«l jLa • eoflMqa»e«, U>t 
kiicbi tloflocUono lo bo dotarmiaod drpwd to * biffa diipoo os ibo ^oio 
oonoUoti vsed in tbo reduetiono. If, hf mmuu of W*t aquoroo, (b« 
m 1« eometion U diUominod oi tbo ooino dnoo m Ibo otiur eooolonto 
of tbo plolo froin tho «t*r obocrvaliono ibooMilTOi, Utoi ii, by foUow* 
in( (bo ptooedure odoptod b 19I9 ood 1933. tbo 1939 pbtoo giro n 
dibietioa of l*75±9fl3. Thlung tbo TAltMo of all ocbjoto fogotbw 
M oolrod by boot oquano, tbo obocrood valno of (bo nkthily do. 
floelaoolol!7»±0;0«. 

Ho differaooco boivcco tb« voiwvo todoelkoi of (bo I9d9 orljpao 
■bow Ibo undorijitig diftenlly of tho wbclo pfobltoi, nkiiuly, tbo 
pnuilieal impoonbiitty of adeqiuUoly oryanitbg tbo ocoio of Ibe (dolai 
frowi (bo Otar doflocdono. It, tbor«doiro, appMfo oradoBt tbat work oo 
roktivity dioplao«on«mio miHt bo rofootod at futuro Mlipoco by |u««. 
COM vbkb will fcoMiti a far KreaUr accuracy (ban baa bcon 
in (bo poot. fliteh a roeoouoMidatwQ la qutto obojowo but aaiof- 
tunatoly It will bo qtdto inpooaibk to pul tbk t»(o 

odect at any tiiDo witfaiD tbo noia two daeadoo oo aoeeunt of Ibo 
poverty of otaro In ocUpoo floldo. 

Mool Mlfeaeanw* o^ pbyaacaoU oro now oatiifiod tbat tbo tbocey 
of ralativlty bao baca vorifiod by o b otrr t Uooo laido ia tbreo ibformt 
floldi of inrailigalHKk: (1) Tbo moCM of tbo pccibcion of Mareury; 
(9) tbo rod obifto of Eooo ia tbo oolar ipoetfwn; oad (3) dodaetlana oo 
oelipoo pbotofrapho. Ia addetiofi, Adaaui bao OMOurad a vHy largo 
rtdaUirity obifi ia tbo oyotem of bbiua. aad TiMpUr boo mroourod 
rod iblfu In otan of C typo. Many oow aad latorootwqt faola coi^ 
^looming tbk tboofy Will bo AocumaUtod in tbo aoat qoartor of a 
owktuiy of profT— bafora than k aoothor «itb a oatkfao* 

tocy dktrfbuUoa of bilgbt otaro tbat will permit aootber tborougb 
Uat of tbo rolatirily dkplocoflwil. 
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CHAKOIS IK THE LENGTH OF THE DAT 


Rr W. Bad** 
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Etw t« tb« profwiiaaJ •airaactnar H coma* pwtiap* m a itiock 
wb«a be firrt leerna tbet (be moo* BueC be •• c«r dtkneu 

exMt OMesre o( tinte. He ie ■> eccuMoaecd to the efpanot ncariee 
«f Ste BMttMi, to eeeiag H ell oror the Ay end to b«i^ botbered by 
iu primri tbel h u diAnilt to raelite the exeetaoM vitb oUeb oreiy 
dnUil of tu motlOD reo be followed. On the other bend, the eten 
foOaw a r«cutar aad oeeHy uolfaRn eeatloa dea to the fotatlen of 
the eertb, eo that the latter eeMU to be the Batara) etaodaid He 
koowi. of CDorw, Ibet the lencth of tbe dej ie vtcy ifowtjr iocmetoc 
boceiiee tbe frietloa ceoeod by tbe tadee ii ^wto^ down tbe totettng 
earth, bat be k»ewe tbet He emoont it vaty auU end euppoeae Ifatt 
U b knoim. 

Rowaver, oar obearrataenal biiowlad(o of tbb padual incraeae la 
the length of the dey eeona chiefly frooD tbe bm»ob, beetoM H depeoda 
elneoet entirely on the etady of Mkant ectipaoi of the tua by tbe 
meoa. Tbe place of eccwteDce of tbeee edipeee ie oot tbe eaate ee 
cekulatMa ebooe it ehoaU ba if lha reroleiof earth bad rnaietemed 
iu rate. Tbe earth noree eo feet on ite eile that If tbe eiocm ie oot 
at tbe eppoiatad place at tbe (rran rooBMat the oardt can aUp round 
an appraeiahle aatouat before the a^eetin^ vitb Iba aon oecen, eo 
that a loUJ ohecoration ooeoia ebavbera tbta ia tbe plate pr^ 
dieted. Tbe eame thine eecute tf the earth bee been goiaf nwnd 
mote elcnrly tbea the cekulated rahia. 

Serartl worfcen have oxemiDod tbaaa old recerda. Tba <iuaatkai 
to oot a ibnple ooev Aitoly bafe the hiatoritae who viote theaa 
were noa eapari la ulaai rltif the pbaaemeoa or m patherinp the 
particular IcM of mfomatMa that is needed by the aatroaoner. 
Wo bare to jiadfe freoD the detaito whitb may ba givea that the eD> 
important qaeetioa erhetber tbe edipM wat aaaa aa total or foftial 
to propwly aaewwed. Hm lateet and. I think, the beat of aQ thcae 
mreeticatkina vaa neade by Dr. J. K. Fotherinebem, of Oxford. 
Ee^and, who died rtweatiy. Dr. Fotharmgbaa wee a noUble 
•ebelar «be knew the Uncuafia fai whaeh the soeounta ver* 
orifiikally vrittea aad Iba habite of thou^t and (apremka of the SMa 
wbo wrote tbom, and eo waa able to appruee with tcaat decree of 

IM 


AjmtAL mroBT aumooMiA:* Mr 

ccrumt; tk* ml ipe*«ns» oi »k* phnmt wKiA thty uMd. H« 
bMMW iaMmUd in Um of tlw racorik umI took 

tk« tmkU to kun how to ckal with tbcwi oecordi^ to Um b«t 

tf Ik* MtnMooMr. Ho b«C4iiM tboffoafM/'aiptrt m tkk 
pvt of Um work, otul tk* «oabm«l»o of kaowlodfO tsU judfRuat 
wkieh ho cofo to It hM pndoeod oxooibnt rwulu. 

SoM jwn KD Prof. O. I. Tftjrlor oddod to ear ttock of tnfonootion 
bj obov^ (kat tko nrwator |Mrt of Ibo fnetioa <«»io from Um tid« 
b Uiollow MM. Bo otknUud that the Iruk S«« oloM prodticod 
kbe«t cao-fiftUUi of tho nooowary amowotw A UtUa Uter Dr. Joffraje 
nMd « a Mflar of tko wIioU oarih. Ho found, th««gh kb 

foUulitifiw wofo ntrooeeritjr nCker nusk booouM only rough dato 
w«(« arailaUa. Ikal tko total arootuit wat about tko aaina aa that 
iiTM by oboorratioa. Om inlorMtlim fact aenarfod, aamaly, tkat 
Bwii« 6 m ooatributad tko fiaatM part of U. Had batUr data 
for that etioUk bats arailaUo ba wold kavo bcm able to make kia 
eokulatioM laucb moco axacUy. 

Tkk naUt of JrUroyo nuM a poiat wkkk ia OMnoUnM foofottoe, 
fuMly. Um pnaaot Bgura for the aiaoani of tha friclioo. and 
oenMqaaatly (or tko doviag down ot tko aarth, ray baro no groat 
dogfM of pmanrani Tko oouthrm bowodary of tho Booing 8m m 
a ygUy Tofeanie ragMci ia wkeeh rlwngoa an eoatiauaJQy takinc piaoo. 
It raquim ao gnat otroark of tho jm^pnatien to auppoao that in tho 
ooaroo of a low tkowoaod y«an tko dop^ of thao Ma and Ua boundary 
may matonoliy tkango and Uiat in tMO^aonoo, rkaagoa will occur ia 
Ibo aoMHint of the (netMa. Thao cautko ia a aod o d wkoa wo uaa tho 
proaaat figuco for arguBioolo conecniag tko paot tad fatoro hdotory 
of tko oarUhiAOoa »ftU m a quMOoB I UmH doal with briony bolow. 

Tho amount <i tUo gndoal ckango to reiy mnall—tho day to tongnr 
DOW by looo tkaa o«o tkoonndtk of a Meond Uian it wna a conUiry 
ogo. Tho orror «S tho clock inmaaoo maeh footer—in fact, aa tko 
agoan of tko ol^Mod dmo. If tko dock kaao 1 Moond in a contury 
It will loot IM ii co adi In 10 cooturloo, and la 100 accooda tko earth, 
in tko middlo aortk or aoulh labtwdoa, tmo a good oaaay biiIm 
TU o ia why tba ptaoa of an aadant total oolipoo to ao oaoMiiro to oonall 
fkangiw ia tko kngtk of tko day. 

Of Mck mcr* oficfttiti? importanco ia tko chaago in tko nuert'a 
moiMn. Ai tko oartb to lomng omorgy, tko moon, whack to roapOMlblo 
for the greater part ot (he ckango boiaaoi of tko to«t that it to tko 
chief lido taiaer, vtwt bo gaming rn org y . Thia makoo it ntoro around 
tko oartk moro alowty and niKto it fartker awny from ua. If thia 
wont on indekaitefy tko noea would learo oa. But U ia oakulatcd 
that when tho aoetk to about twlco m long ao at Uw praoeot timo it 
«6i itep rwadiof. IThat will happen afUnrard to largoly a matter 
of opoeulatkici. 
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Mwli mon ftwtiiaf Art tItMigw whkh MCtD bt imcuhr Aa4 
whkb l*k« plftM itt A aueli ilurtor titiM. Our k»ovU(|g« o( ILma 
ATOM orliiludlj from a dboovor; Simon Neweomb UiAt tbtn wm 
AO Ap^ormt oaoUAtion is tbo awtion ci tho moon wbub wm not 
ACco«n(A«l for tboory. 1 Iiata Mill aWta ihAi Uia lll•o«7 of (b* 
modoB of tbo moon 1 a tho moot AoeorAto Aaesfit thorn of aU Mtro> 
nocnicAl bodko. Bot thio bw boro iduored onlj At the cmt of fioAt 
Ubor. Storting with Iamc Nowtoo «bo fonB(ibt«d Um Iawa of modoo 
Asd grAvtUlMa from which Um thoary ia d«vAlo(Md, a boat of worli«n 
bATO toikd to improTo it—BuWr. LoplAO*, Habocs. IMounoy, Now* 
oomb. and 0. W. THU. to iDWtion ooljr a low <t the moat fnaouA cnot 
tithimArifiAni And gr«At AAtrcoomon who boro oddod oo e OAosoofy 
to it Ftaudly, tbo writer, building on Um work of hit pradacamoti 
And wpodAtty on thot of 0. W. lUU, gAv* tbo rwrult# of a (okoktioo 

whieb, if ffOA froan tnutUkao, bod ao AeeiiiACj At loAat oompArAUa with 

tbit of obMrvAiktn TUa hot work Itod to bo dono by cjd-fotbonod 
wietbodi nnoo ntochiiMi won not tbn oroilnblo oad Um hiuaon footor 
entered lorgcfy. To moka oaouraoco doubly ouro, tbo work io being 
ropoAtod Almok wholly by moehinery oo lint bUh doubt will loraAia 
IA to Um AOCUMoy of tbo itruhA. 

At tbo timt of Nowcmnb’o dino re ty , bo w oor, tho beaA tbaoty woo 
ibot of iiawMB. And it wAA bf AO meono oortoln tbAt oom« imporunt 
tom had not bean omitted orbocb eould Accotmt for tbo doviAtios. 
Tbo oeraphtion of Um wiitw'o tboocy ibowod thot nteb a ooIuUoa 
of tb* diffioulty WM hifUy ImprobAkl* Mneo tbo dorlAtiort wm n«cb 
lAigor dun Any probAbb niiolAko in tbo tboory. 

Tbo qtMtlon of tbo ooureo of tbo demtioo wm roopooed by losois 
who, tn omniniag tha dariotaoeu of tho ptonet bferewry, found cbAr- 
AotorhUm wbioh with oomo tcrotebing of tho inMgiaitkin ootdd bo 
coaipnred with tbooo pvon by tbo moon. Bui Um obotrrAtloiHl 
nMUrkl WM too poor to cony oaOTiataon Howwar, it auggaated to 
tho writer tha tboofbt tbot porbopa Another body. Ibo na. might 
■bow cbAOgeo non certednly tbon bferoury. Tbo na moTOA Much 
toon olotriy Around Um oArtli then Morenry doM oreund tba owi And 
om UmI Aeeoust w A mneb pooror teotkng body. On tho other bAod, 
it hAA bom eoaUnuouAly a^ cArnfuly o b oorr o J At onry dno noca 
for 170 ymn And poebApo Uio m»m of oboorratMOO eouU meka tap 
for the dow motioo. 

Tbo mAtefiAl WM gAtbored And Um ourm of domtioM fraa ito 
tbeorotkal orbit drown. awI it wm inunrdiAtely ooon Umt Um quow 
Uon bod baon aolvMl—tb* domtioo wm Itot b tbo motion «f tbo 
moos but in o«r moAMto of Ubm. Newoconb bod nticgeoted Ibh oi o 
pooflibiliQr, ond Isam bod adopted it to oxpUin bm dorintiooA. 

I fRwt go bio ooOM furtbiM doUah in ordor to ahow wbot tbo 
oridoAM to worth. Ntweoab bod ropnotaud tbo domtiooA of tb* 
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■MB 00 BMle wbidi VM »id* bo«*»to«jr ond oorrow vutieol^. 
Ib order to p* outeriel oo e lenoUtf ploee of popor. 1 ilterod Ik# 
berimul mmI# #* tUt ik# koriaont#! koI# for • oeoiury wm ekout 
tk« iMD# M tk# wrlkol, A vtcaJiu f##tw» •ppeoW. Tk# curre 
Dot Uk# tB ordttory «»• enrv*> vfaiob ha* lUl top* *&d boitoma 
aad vUoh m eUmUhitk of Dtociew poduoMf by eoBtiawu# fort*#. 
It Ud A*rp polDi«d top* tad bottora# tod ww uaek mor# tik* » 
■ateoftoUffiecUaic etrtitbtliaM Ikutcottiouoatl^rktafbif eorv*. 
la in hiff word* tk# ckw^ Iktt look pUe# wm« oMBptrtCiTelr tudd«a 
tod tk«B Mopped, n if la ootMioo*! blov btd boca given. 

I hod three of ibiao eoddai (ktap* «kkk were larg#: Oa# tkout 
17P0, wUck, b««mr, (oi^t htvo boM gradual. •• Iks obMrrtdoM 
troootTojr MeutU^OMtkoQt tN7;tiKl ttklrd tboat 1B17. Suko 
tke iMt one Iboie kte boat ao t«rtk«r Urge ehtoc*. Tkt Wc ektnge 
da^oM of Kowcooib'e siae eurrt—it will not fit *t tM. Whm tha 
Ma onrro «m eeaiparad. H tkowcd tk# t#ma faaturae u the mooo 
cnrr# tod in ptrtkuUr tbo three euddn cktagw of diiecttoo at tke 
MM Ikaee. tWe could ikon hardly be ny doubt tho«t ika aetiree 
el the denationa. 

OCker iKirkm bore added iaformatiro ondroea frwa iko pUaete 
Vm« tod Mttt DeSiUer ptkered all tke evidcaoe boco rarwa# 
•oonee iocludiaf nea# fram tb« Other atUlbtet tad in fCMnl abowad 
the renlt vM oomeL But tbare waa t fly in Ike olntmeot, e« 
oeeiJIy k^pma in piooetr ed»lific work. AJtbeagU the okangee ta 
nte elioera by al Ika bodiM oocuired at the etM# date#, the tawuiila of 
the ektacM ibon tha ena ud pleaete «eM kee tkta tboM ebowa 
by the inooa in the ratio 1.38:1- DeStur netiatatod Ika prabtUe 
«rer «l tkU Caster to bo db 08 eo that it ie probably roa) and not a 
mare Mfaet el ioaeeuiale oteentlUae. Tkia factor, if real, tadkatae 
that tke moon baa rinaiihini to do with Ike rhengM but kee only a 
mS efaet. 

Tke emowtia ol tkaM ckanfee ia the rata of tke cartkle rouiioe an 
ooaMdertbk fMa tbo eetronoalral poiac el viov. Tko gmatrat ol 
wkkb wo baro aay enrtaaa kaowladge U that oUek oeeurroJ about 
1887 and wUtk ekaaeed tke apparent Uagtk of tbo year by a teooad. 
Tliii ii S*ttinc nnof Ibe beat that tlio nav Short# clocki can abotr, but 
tk# lettv bav# Dot joi ^uito attedood tke eocuraey vkkk {■ needed 
for tke purpoae. Psebapa if we had a doaM eack decke, kept folag 
under tke vory bee# oondlttopa, we adgbt. by aTengiBK tke limca they 
would ikow, detect eack a tkaaga. There ia aone interot in tkle 
queattoa at the pteeeat ttate boeauae tke daviatioa of tko earth freen 
abowing correct tisM is now greater than it baa tear been tlnM obeorra* 
lioee were made with eulBdcai aocurncy, and ooaaeqwatly it it 
ecaaonable to expect that a new ckenge nay eoca oeeur. 

It ii natiiJial to Mk at tbas alaga kev tha ebairratione of tke moon 
are Bade end tk# mature el the error* to wLicb they are aubfact. 
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TIm fiuiilun«aUl MfiM b*TO boon msniiiM obwimiKMia At 
GrcOBwteb WMhinftoa -in iIm foranir mm aa unbrokan MriM 
onrm 1790. In UkCM obwrTttioB* tbe timM A4 wbkik Um limb of 
Iba Boeoa tromw tba vie* in Um tniMt mandiu tekaeop* k olnamd. 
Th* dceliMtMQ m abo no tad bp placing tba ttOM wtea on tha vppof 
or kiwtr limb of tbe moon. Bp moana of UbiM, giru in tba nactkal 
atmaiaae, tb* poaitioo of tba taoee at tboM iaatania «aa ba found. 
UaforhinaUfp, Uiaaa oboirratktM art tubjaot to mapp aaron. Tbm 
ara tba iaatnimaetaJ aarora, moot of udiieh can ba danlt with; tba 
acToai duo to tba magnlar Uiape of tba tttob, for nfakb cofreoiaoQa 
can ba mania i finoUp tba error of U»a ebataraa obto ba triaa to 

mafca tba wa tangant to Usa limb. Tba laat ia tba moat aaaiooa 
becaoM it rariaa vilh diffarant obaarreaa and intb tba aanM abaarrar 
at diflarent timaa. About >00 obtarradooa a poor art obtainad is 
tbbi wap at each obaervatorp wiUi tema 60 raoM at Graoniridi obtuned 
bp noting vtMm tha arirM croan tba enter MtaUng A. During tba 
laat 13 paan a baa baco uodar wmp to obtain and uUSm 

oc<tt)tatao<Da Haro wo wm|dp obaerva tha inttant vben tba maoB 
eoTaia a atar. Tfaaia ara pncciealtp no inatnunaciUl arron. and M 
tha Utno of ooearranoe oeml onlp ba obaartad to tba naaraat aacand, 
tbo Uunkan factor doea not oariooilp aotar. Bui Ibtp aitU dapood on 
iba abapa of tba adga of tbo moon and. in addition, on tba acouracp 
of tbo placa of tba atara. BoUi of tbeaa erron oan ba Urgalp eor- 
ractod ee ifaat tba poaaifeffitp for aocun^ with tbit ktUr mollMl 
to ba graatar than with tba maridian abaarvatioM. It baa baan 
poo n tk ahe to obtain manp mcro aneb abaarratUM. l>urii« Iba 
8 panra 1088-U, wo had an aracaga of orar 1|400 a paar. With all 
tbia maUrwl wa now know with aookdarabU aoenraep bow Uw rata 
of rotation of tbo earth at rarpiag frocn paar lo paar. It abould ba 
mentionfld that Nawcemb got hb oUgi^ tnrra boas oocsItatieeM 
wbkb ba gatbccad boon il orer tba wn^. 

Wbal b Iba eauaa of Uum vaiiatiooa In tbo Mrtb’t nto of lotntionT 
At print tbe a&fwcf la wa do not know. But tba (aota at our 
diipoaal anaHt ua to edimlaoio a good manp hp p otbaaea that might 
otbarwM Wva aema plaodblH^ and tbua narrow the field of oon* 
joeiura. Perbapa wa map aren go m far aa to aap that poaaiblp wa 
Mn obtain new mfonsatiwo cooocnH&f Uw babavter of our aartb. 

Tba qoaaiitp wa ara mainlp oonearaad with b Uw angolar moman* 
Uim. Thai ia a prodoct of Uw angular volodtp, Uu maa, Uw aquwa 
of tbe radiua. and a oonntant wbbdi dagandt on tba maanar in wbkb 
Uw maaa of Uw aatib k dwtribntod. Tboorp tait «a that tbk cannot 
ba ebangad faieept in a tnannrr wlikh ia eaaUp calculated and wtkb 
ia nllowad tor). Wa ^va aean that tbera la one iaportant aaeaptioo, 
aamelp, tba frictional tflaet of Uw tadea pcodiwad bp tba aun and tba 
'Ib* itr^pUar ebangaa might ba tuppotod to ba duo to varin* 
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(KM of tiM bklioMl (0«et B«l 0^ cUo*w w* m* «io«KUnn« 
morm^j pwtor (Ua Um iriioU McOMu] iffaet and eeoMqMBlb* 
• 1 ^ TwiiUwa in Um Utur It <|iriu p o wa ri t to pcoduoo thtra. lodotd 
lliaMj • «(«p (arthor umI IHW*^ t2iat m forca aatornal to Uit 
oanh that wkftowotoappfodwa Aatn aiatWanjpilor tPOBoafttum, 
OMpc la tb« BMaaor juat M o tod. 

Wa art thof mluecd to aafcioc vhathcr Ibcr* art an; aitonal 
fonat wbkh can alter tht diMrib«tioa of Batter in Uw tarih. TW 
toch forcM wt know of an tidal actwna by lha aua anJ noon. 
But toth lofOM an qnite nfuiar in thair aotioc. and tin rbanfM «• 
obatfva an axtccstir Imcalar. ao that ihai wum mttat tra rulad o«U 
Ibara an is fact no knaarn (onaa outaUa iha aarth that can prodaea 
Um> ahaartad naolta. 

Art than aurfaca do* to mctoorolopcal cattata or oihar 

awditMM vhaeb aaltbt ba affaativat Vlutt clnaa nadca war* Ant 
piihlitiied it vaa lOfivated that awin ialati oo a of ieo aod anow at tha 
polaa nieht tecount for tha |ibanoiatca, Bat oakaitation abowa that 
in order to oia Uua aonrea, tha raquatite asonat of frosto »nter 
aa«dd diaofa tha avarafe aaa lavcl aU oror tha vorld by aofnatlunf 
Ilka a foot, and wa Aonld all Inwar if thk had hnppa^ in 1897. 
I luede Iha troubla lo look up the rooorda and. ao 1 expoeted, fotmd »o 
ajpaficaat chaaga in tea lavef aaar that date. 

Loeal ehaageo of loval or roloank aetion an apparaoUy far too 
nail to |*odsc* tho nqutrad i4act. DaSitter that if Iha 

wbefo sronp of tha llMulnya Mottataina oooU ba ranad and pfocad 
at tho polaa, it wottld produea only a fftetioo of wbat ■ oeodod. 
No Imaclnabla aurfaea ohancea Mem aufSetent for our pnrpoaa. 

Wa an than driran lo chaaicn baknr Iha nrfooe to aoooust for H. 
Kan wa maat r aaor t aotmly to hypothaais, for them la that 

wa abtuafly kaew whioh ia antUbla (or our purpoaa. Hm OMOt 
plaaable ttari ia to imacina totna aeuoo wbkh dnneni tha radiua of 
the earth. Aa aaircaioinar baa ahaady adopted ff»nvt rueh idea to 
axplttn tha ehaafn vhteh telea plaoa in tha light of eartaiw rariabU 
aten. Ho imacbiat that they pulaate bodily—perhapa it ft a fcniun 
of aB atan te a gnater or lawn dagna. If to, ibtra it so difficulty in 
imtgiottg a pwlatting eorth-tha nmsant pachapa of a tttt# wbts 
MKh cha^ wan on a large Kala. Tba anoula mqvdfod Moot quite 
amall, tf than it t iMifocn dilatation axtd eompraatioo Ihrou^uwt 
tba wktJi Baaaa of Iha aarth, a obasgo In tht axiamal radttw of 8 inobea 
ia t uffi da n t to ocoaast tor tha aaamum ehaaga «f rate wdneh haa ao 
for bats obaarrad. If the ebango took placa in a kyar 50 baiov 
tha Mafnea, tha artersal radkt would haro to change by 12 faat to 
prahite tha aaiM affari. If a change of thia oharaeter ia tba esuae of 
the phanoneawo, aooMthing baiwaan thaaa two extmnn ia tndteated. 
Asothcr aiiggatUun wbioh haa bean madt ia tha ndfotributien el 
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tb« Mflli, Parent d«AdtMt pIftTiof i1m prinapaJ role 
In (Ilk lijpoUiMM. I rapMt, bomrtr, (twt tl»o *r« taor* hjpo* 
tluMa mnd* to icooust tor the phcnomenoa. 

Mjr ewB Mm k (o snepDe (he exietenoe of o l«7«r of moUn*! Mt 
toe fer fren (he aorfMo which k n> or near « oritkal leoapenture, tho 
Utter bcinf deftoed M OM in whkh e imaU duuifo of tompcreuire 
produoce * nhuiretT U(^ ckeoiti of roluine. Tbtre ere oteojr mb* 
ftenoOT wfa^ poMMH tU« prepertx- Tbnc * email eheofc in the 
iftierier eondtitioii of (he earth o^t cmU^ pf«duee e raUlirdT !vc« 
cha<«e in the roluine of the Inrcr, eeueiac nt o c—ery expeaidon or 
eontreclioa e( the only fK^tion which k frao to loovo, namely, that 
above the Ujer. 

A ehansa of Toiuoae cockdarably Ion than 1 perorat in a layer «i(h 
a thioloMM of a mile wwM be amply folScieot (o teJee ear* of tb* 
maaimom obeerred chanfo. IncidaoUlly, it may be noted that the 
ehance in Tchima eaiaei|«cnt on any chance U tenperature giTM a 
rapid mealiod of (raaafrr of heat ia a mam oompoaod of diffcrail na> 
teciak, for ohanfea of prmoore are uanaferred without delay and the 
coehiic of e bet mam eowld be made tnnch omre rapid in thk way (ban 
by Bore oondoetka. 

Tha hypo(b«k glvee a moehaokm for mounteia buUdlec which 
a** tome rather altractive fmlune. The elaetieity of the Nrfaoe 
matemli of (he earth k amply MlhcMnt to taka ouw of any inch 
iocroaoe la the voiana of iu cruet. Ae a matter of fac4, however, (he 
•urfaoe k broke* and fliewrff in all dimtioae, and the effect of an 
ex|>aiuMR would be to epm them fim w r w- They would be partUSy 
fUM by mattor droppinc from above «r p c caae i l In from below. In 
any earn, wtwe the Mbeequeot coouneiMn came, th^ would sot be 
able to doio and there would seoeeoarUy b« a hulfiac toward tha 
miffaea. The evidcMO we here tndkatm that the major <hanc<a taka 
place at inurrak of the ordar of a eeniury or lew, eo (bat the eMoe 
fiiwiri* are Ekely to rcfwat thcer e ucr —iv opparuBfe end cloekfl, 
rwullinc In nMoeoBTe aUvatiooB of the aame regioa. The crurKT 
nKMwary for (he proceae k diue traced back to the loterior boat of 
ii[» aartk the eupply would eeem to be ample. 

It k not eatir^y impoeoble that the hypetbaua oould be toUed if 
and when (he next cmet cbai^ oocun. Some derke whkh oould 
meaiure very email chaaaee in the o pmm c ef a fca m e oould certainly 
he eet op. If one oceting a emaD eum only oould be oorwtmrted and 
numbtf* of them pUeed in varioua paru of (be oarth. eepedally in 
tboM ngiooi where mouatain bukdt^ k kxiewa to be g^mg on, the 
information oreded oould be obteinod. In a f*w plaMe elaborate 
mechaBiwxu with recording de^oee iiii^t be employeid. In any oeee, 
enuch migbt bo learned oonocraiac (he movriscnte whicli are cootlnw* 
ally pUoe on the eurfaee ^ the earth. 






THE TnUXDERdTOUM • 


Ur K A m 4K.II. ll«K«r«ao« 
AA/UJ Wtk», OmmI ib*u (k 


rWKb hreplaM 

Lb lLt» vtki* Um vriun hvn BXemplwl to Kiltur topUur io 
CAB plooa HifBcwnt m/ormfctioo ra Um olootrifiolka of thunder' 
clo«de, Um mum* of thoir fonuotka, oad then ohorMtomtioo, to 
fir* ongiPMni * (•mt*! ondonuiulinc of U»* (LunHintonn- To 
ihi* tod Um •riut* hove dr*«n on chair own pmonal exponancoa in 
60U ■tiwbeo of licHtniac oad hovo Mlartad and nlorprotod tho idoaa 
of n nonbar of in r aaCij^Uuo who have praaooted thoir fituCtn^ ia 
DunMrouB pobliockina, mioy of wbidi ar* noc aodljr acc—ibb to 
Uia avarata anginaef. In a nuabar of faaCanco*, addhional laid 
dau haT« boon addad to round out or oearoborau iha tediap and 
dadoeikcia of prarioua inrartiRatoa*- The ohanctariitMn of actual 
thundantonna an daacribad to anphfjr tha cooeefitioOB obtained 
fracn daacf^tiona of **Hbal*' bmmMi whi^, (or a*** in undataUndtog 
thafr oparation. Bactaaarily bar* lo ba lanpta. Ftealjr. an aapUaa- 
tioo ■ (hrao aa lo bow a knowladf* of th* <hnr*c 4 anaCk* of tbcndari 
atonaa and of (he faotora affooting tbair fomatwn and tnTal <*■ b* 
•jipLad in lighininc ptotMlkn peoblafria. 

KLEcntcaL rtcrou or tkb Tacaoawnoaai 

It k daainbla flm to rrriaw briatij tha oparatiott of (bo thnndar* 
cloud genanlor bafon oapiaininc lia formaikm and rhmrtartattoa. 
Aa a balpful paebara of tbia goMnter, (h* lowar furt of a ( b o u dt r 
dond can ba naualiMd aa ooa plato of a phydoalljr fauga oondanaar. 
Iha air oa tha dialaetrie, and (ba gronnd. or anotbar part of Iba ciead, 
■a tbo othar plat*. It nuMt not ba fbdottao that tha cloud ia oat a 
eoaductor but fonnata of a Bullitnd* of poorijr oaoduecing water 
droplata aurpaauUd in an mediun). the air. Tba ebarfa 

of tha cloud in not dlatnbutad on ita nnfaoa aa on tha pUln of a 
uotalbc coodonaw, bat i* a toIvom eharga diatributad on water dro^ 
bla and air ioaa throutdtout coneidarabU Mfiena in tha etoed. 

The dond eharga attraeta lo tb* icroatid banantb and n««r il an 
aqnal aseual of ebarga of oppcaato npi. Bats*** th* ekafg* on 
(be doud and tb* obarg* on lb* gmaxtd an aUctriOal field aiiala joad 
aa batwaan (ha eharieea on tba plataa of an; otbar oondanaar. Tbb 
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intnuM ■» U* ctMnOiOB prw» gom m vithin Om clowl. 
Wb«a Wd mehM » atrtein cnUu) vkhl* A aiwhArfa bAtma 

(Im 4 And Mrtb UkM 

now raVKDCSCUMTDe bicomb KUDCTRiniD 

It w ecrUin tkAt tbt MectrifrAtkn d thuadwctiwdA b <loAC^ 
coOMcud Ttth iIm UtfWe«t «•«•«*«• itaUiba whMb l«f» ih*Bi. 
T%m wm TMJ «Ttd«ai dvrioc ab kaUMiTA 2 *j«Ar fiAld Mvdr * of 
thundwiAAnm nsdo Iron a moontuii top in C^ornaio bj cam of th* 
vriAMi of tbM ATticb. Is Um coaino of mm» SOO Atonm Umta won 
nuiwrou* oouhmm vbAs thA thApo Afid Mtw« of the Atom eloud 
tM ilA okctficM AMrnt^ voro plninty vbibU aA tbo auda tons. 
Cloodi witli dcsBA wfU^ATolopoJ beodB, ihowiDc oridoaoo of rMcst 
btAni^ ooBVAotito mtaUim Umiuiit mtmj A»d oostiniiAlIf ehAnfiof 
■•rfAM ptotubovAnoAl, VATA prAetieAn7 Ahrnjri netiTO elactrienUy. 
On tbA (itbAT btad, doodf whkh did D0( lodKAto the ptAosnoA of Audi 

fiASTACtioa IJItfl OATA OOA AbcAnCAOr ACtivft. 

Tbt Anet nafUMA in whtdi tbttA oeATAOtks owTABtA toko port 
in Uw ebeubkAUCBi of tbniuimloudi b sot oonpbtolj ksovn. 
ThAt thay aApnnU tbt wsaQ mindropA And «loud pArtiobA froB tbt 
UrgA rAiodropA, Aod (hat by doing to tboy ttpA ra to PoaUita Asd 
s^iitA Aioetneity oitbin tho doud, b ggmArAlly AgrAod. But 
wbotbor tbay cooaa (bA AiocUibcAtica of Uia nwodivpA by bfAAkisc 
ibtot «p, or by brlngiDC them ato coatoet with tocb otber whiU tbey 
ATA pAbritad Aid th« MpATAting tbin AfiiB, <* by htlpang to bring 
panatifA And MCAtirA Air kiOA « oootAael with pAUrilod rnlndropA, M 
A notiwmaUl tabtwi- TbA ihno bant knowa ihAonan ot iknnditr* 
doatd tlicitrifaAtkn. AArb inTolTh^ «nA of tbo fortceinc BAotbodi of 
dActrifiCBtioo. wil now be doKribed. 

AutreoN'e amsaaino-oma ttatoov 

SimpAen'a * * biAAbbn drop UrA ot y of tbondcnknid deotrideouon 
it prohAhly tbe btit known end neot fAHweDy Aoeoptod. In that 
thoory. A nAjor nb ■ pUyod by tmIwh upwerd eir oimAnM, which, 
br fOAMM to bo Axpleinavl 1 aU« in Ibe AACAioo on Xaobaa of Tbuodnr* 
Atom rortPAticn”, eacitt in eetm tbvndArtlotiAt- Tboee opwAiil 
Air cantAWlA eerty up nwitturA whteh conakoAeA m it rbee. The eoat- 
dntinc wAWr rtpor CAntbiiMA into dnpi. Wbn thoAO AttAln • auo 
end wAight enrh tbet tbo forco of gmrity €«a tnuAA ibecB to owta 
AgUBM Ibe netng eir ounAnte, UiAy foil. Joiaiing with other drop* 
m ibey fAlI, tbey grow lAiftr end ta incroAsiiigly gmtAr nuabor of 
tbea AfA beukAn up by tb# Action of the upwerd eir cumaU. IIa 
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-<AifMt drop* ftnalij tpproMh ■ limitiif mm, which *Monlio{ t« 
LmumI * to tbout • fiaauaM4«r tai dlUMlcr. Drop* lajf«r tluui 
Uw an vwubi* tod tooa bcttk up into mta^ aintll dieptou furrowid* 
iof t nthtr Uift conttr drop. 

la the bretkioK of nta drapt bm th* eieotrifieatkui pvoeew of 
iLuadantoiniw aeeocdioc to Stoaptoo. far ht baU«T« (tad iMt td< 
Ttaood UbonUii7 toip^iMoU tupporting hit MM) UtU. wbu the 
drop* kaoth. BcctUrt ioaa tn rttotiad inlo the air wltile the wetor 
dro^ bOQOBu potitinlj dttrsod The oectiiro ioot yaioBt with 
ounwte cloud ptrcMte ere ctrriod upward tt the MociQr ol the air 
evmata and im thue ^ukldjr reeaevod toom Um rieuutr ^ ^ 
pototiTcljr chacjtcd ntn drop*. The raid drop* tr* atoo cairied 
upward hot at a ikwrcr rat* uoUl by recombioatkm Uuty acain 



baeooM Urn* anoogh to (all. la (ailing they coatintie U> grow uaiS 
tbay bftak up again. Tki* lihtraUa tnoc* twgaUro ione into the 
air and laarae a bigW pototir* etoaiga on lb* raia drop*. 

80 the eloctrtficatioB procaa goca cm. Mora and ooor* negatira 
Hoa an UbaraUd and trampcrtod to tht upptr aad rwar rcgiocu o( 
(ba UtUDdarttocm. Tha rain drop* ar^ir* a hlgbcr aad higher 
potolir* charga aad a cc ti n ualat* la Ui* kywar paH o( tha dood m a 
raotrictod rcgioa. looatioa ot thto region to dtaernadood by the 
velodty ol th« upward air cumoto- far, HAea tha largnt drop which 
can caa bo eopportad by an air eduaa mowiiig upward at a 
vdodty ed 8 aoterw p«r aeoeoil, ao rain can fall throu^ rugiona 
where th* air uiorwnaot to equal to or greater tbtn ralocUyi 

Thoa fhmpeea anivee at tha thuodanteran notU r^rodurod a 
Igure 1 . In thto diagra m , pototivdy charged water drop* aecumukt* 
in region B abore the regloB wliero air valodtiaa are 8 tn«4«r» per 
•aeood «r awn (indicated la tha ilbatratioa by aa dhpaa at tU 
bale of re gfaa B). The tugatire charge to dtombutad a* chowa 

* imm4^ Olte Kill St ^ M Bi^ 





)30 AKWAL UEPOBT BMimBOeOAX IOTTitUTIOX. u»r 

oMt 4 MiMk Itifw of tu clood ia Iko upper put and Okroocii- • 
oat moot of Iho bofijr of tho cloud. 

8tafwn*ft rniiiitntTwntt of on roio 4fopa nr* m nKreo* 

xDont with hM oOBOopboo ia that tbop chow thmt to tuna <loado 
PMO OTirttfBil Um foUi^ nfli ocouiota fint of kif* drapa c^Mgad 
ponth^; ooit of o inntwo of MC4(i^7 poeitirdf 

c^Mfod ran; ud, finoD/, 4 rtoadj doanfoU of modMot* to ouIU 
dtiH rtergod drepo. 

MlSrUM MMV XnrhVMHiiM lucnT 

Ebtar QmUi^^ pmuAttM i vtfjr dilTomt Umut of 
doud oloetrilkotkn, in wUefc tho upnrd oir eumoto of tbuDdof 
Mom ploy proniiunt 4 p4rt aa ia Simpoon** thoory. In mniviag 
M an uiMf«rat4Bdaut of Um t^Mrjr, oa* cam ▼tamliae Um eairylBC 
op of alMpbrne znobtora by tho opwanl air camau. Um forma- 
tioa of drop*, tbdr oombiaalioo aod Uwdr fall mack aa doaoibod b 
SimpaoB*! Uanry. dbeo tko Mrth ia oortaaJ^ MgaUraty oborgad. 
a Mparatioo of olMiridty will oeeur on oo«h water drop by iadue«h>a 
aroa thoi^ it b romote (ram tbo aarU>. Tbo boUom of Um drop 
wtD bo pwiUTaly (^argod aad tbo (op tMcatirdy tbargod. Aa tbo 
larga dt^ tel Utfon^ tho upward moTi&g air ttreani. amaUar dropa 
bfia g oarriid upward oobm in eoeteet witb tho lowv auxfaco of Um 
largo drapa. Aa tbo argatrro top of ooeb droplot oenteoto tbo pool* 
Uto bottom of • tergar drop, aa oxebaago of obarga OOtiira. Tho 
«mB» droidot gaino a pobUro ebarga wbilo lonig aa aqual amouat 
of aagath* ebatgo to tha tergor drop, tbo aaaaUer drapa ooatiaaa 
Uadr upward Jovaty gaining pewtm ib ar g i at oaob eontoeO white 
Um largor drn^ praeoad downward galateg MgaUro ebarga aa tbay 
go. Tbua an aecmaalatkM of aagaiiTc chargo occura aaar tbo boa* 
tom of Uu cloud wbfla tbo rogioa booomoa poaitirdy diargad. 
TUa tboory ta of tet«r««a ia otew of tba teat-aceumulaUag evidiBM * 
that a vary krga majority of tba diaebargaa to tnamnimioo Iibm 
ara from MgaUrnly tbarged doodi. 


c. T. a. wuootf'a rmar 

C T. K. Wilaoo * ** haa auggaatad attl! aaotlMr the^ of tbuodff* 
cloud dac trificaU oa. Ba mplalM bla tboory by fottowbig tbo pragma 
of Um arator dropa thraugb tha riainf air eorrante of (ho tbuadontom 
aad attribuua tbar cteertrifioatioa to coolaot with air tena. 



‘rat 'mt’N'nsRnroBtf—rrAU Axt> M<iucHBOir ]g| 

' Tbcra AT* tmnntU; piwt m Mcfe eshie MetiiMt«r oi ■tmn 
p6tf« Aboiil 1,000 pQMttTe Md 800 “sdaU'’ ioM 

ino^tMs of obottt * OMCimoW per ereond UDdar ectioai of e 
6eld of • Tolt per owtiMeUr, m wdi m 1,000 to 10,000 "Utg*** iou 
of Diieb MQKlier iDobiUtMe. Tbaw» loM ti«, eceonliiif lo Wibua, 
gtMtly lorrMeril to aucnbor to tfaitiKlcrdouik bjr iontiecioa aitoodtoir 
(U atroof atoecrieel fi4d« in rooh <to«da. Tfca poeUir* km tr*T4 
toward tb* iMfeUTafj chaiKad eerth wiili a Tolooftj dapeadaot «po« 
tba ftald aueairtli to the nfion thro«tb wUch ih«7 at* pMacf. 
Simdarlp, the M^attratr dtoiiad tom UaTat away fmon the mnh. 

WUm potota <ml that (!» rate drop# faliag t» rmtt^ in the a» 
cwrraitK of the ihuadaraiom aiiat meat aaajr au«h tom. Hovaror, 
for (ha alactrificatks to atart it to nomaaaiy to rooaider, aa in the 
Kiater and GaiUl thaorj, (he aeparatioa of chiete in drape dee to tha 
effect e€ iba ftald of tha wrtb. 9tooa the earth to ocffilrreljr eharfod 
thaae dropa mua be polartoad ailh their lover anrfaea pMadral; 
charged a»d their upper aurlaae Mfetiralr ehaigad. Dreiv faluc 
tovard the earth faator than the Telocatp M poaatm iow to that 
dmetkm will not be oyartakan bj thaan. Thqr thaiefofe eaniKM 
aequiae a poattire rhtife through aUneinn of nth poatiya iom to 
the upper mgativaly chaffed aorface of th« drape. On the ether 
bend, the pototiye torn which the drop eaichaa up with to in (ell viB 
he rapettod bjr iha poaitre ohafga oo the lower anrfaoa of the drop and 
m rnmea eontact it Xegatiya tom, howarer, wbech the drep imoto 
wiQ be auractod to the lower aurfam of the drop. Hie lugar fmter* 
(alitog dropa bjr npeetod oeaitwoto arilh negatiya lane thus boocena 
iMgatiydjr eharged. A» ihejr aeoannileto in the lower part of the 
dood, thaar ftfld add* graat^ to (hat of the mfth in pdarim^ tha 
drops abore them and thus aids in the electrifleatton prooaaa. Drops 
(all^ aMre atow^ than the petodre tone viO be orerukm br them. 
Hie pototive icM wiU be attfaetod to the upper negattraljr rhafged 
surface of the drape. Bp rrgieatod oootoeto them diepa will thtw 
beonne charged pcdtlyalp. Saaallar dnplata oarrtod upward bj the 
air nuraeta will lihewtoe bereoto chatged pototiv^. Thm Wileua 
cnncrfrM that the upper regioB of a deod h a oaanra potottoalp charged 
and the tower region negatirtlp charged. 

WllMe axplaim the dtocrepencj between tha eppareol prapoidcr* 
earn of ctowda with Mgatmlp charged baeea and Sempaoo’* imasura* 
mcoia vhinh show n prepooderuoa of pototiyelp charged min from 
thundarclooda hj raeenntiig raniUr to that juM gryan. He poinli Out 
that water drepe below the Mgadvelp eheiged bwe of th* clewd will 
be poln r Uad with thatr tope ponove end thalr bottoim Mgatiye. 
This foUowu atooe (he negedve ctowd field will be aaueh atnogcr than 

•• mn V. r. Tii MMMU weaMMw w m wwwMN M w wH^ n-a* Mwwe Oa. Hot 

r«t.M 
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Ifaat 0 # (te Mrtk. FfeUatf drop* wUl Ifaw ftWAOt to ttioir un»iir4 
un^mwfacM tb« apwMd iMTinc pwitiT* ioa«. D»p« iriiieh ftr« 
whtm Umjt 1m?« Uib elo«d Ck«r«4ont nuif bacociw 
pocitmtr diATtad durinir llmir pMMge to earth. 

€o«r4Ji«MM or TarWDSMTOKM nrsoarm 

To ituMut* «Map«riKtt ot (to (hrw ttoorie* ovtIiMd, (tor m* 
muomui^i ki ubW I. or Uww tUoriM (to br«*kio«-dfO|> ttoorr 
tpfkMr* to to (to moot o((r*eliv«. FrofuM brooking of rundrop* 
niut occur In (to rkdcvit «oaT«c(Hm ■jrtwni kiumu (o to prw ea t in 
ttomderdowk Loboratory «ip«rkiuck(a hoTO provto (hni wton 
dfopB an brakca up in an air atraoBi (toy tocona afectrifiad. I( la 
Mtnral (o into that a wnilar accton on a very larfo teala ocoara b 
ihuadanlotMU. Yat (tore ia oata aenou* dtocrejMoey. b (hat 

UbeaatMT aipMKMtiu tadbaia that tto vatar df^ botooaa poalticafy 
cbari:ed b br«ahiac> (tot (tot«rare tto lownr moat activa ncko 
of (to thuadcrrlMKl bwtiU to a r^poo «f pebtive ctorfa oonccAtra- 
tiaa. Tbb la b diraot diaicwtmant with Ma—irwnenta of tto polarity 
ot Ufbtninf^tochaife cunrnta (hrouch (raoaiDlaalnn4tne towan, 
which iftdh iV* that a wry bicb peroeotape of aWtoe •Cnktcig Iraaw* 
Maban linaa are from chanetd douda. WUia. aa Lawia 

and FouaC* tov* aunwird. ttoca ia a potobility (tot the (raaa- 
■utoeo (owan aad Baae axart a diroetive aetioo on atroltaa wton 
tto eloiuk an o^ttwly etorp^ and thaa cauaa (to hi(h pnreontaca 
of aafatiTa atrokaa to tovan, itiU the duoapancy u ao groat (tot for 
tto priaaat (to totakbg-dnp ttoory, b apita of Ha a(4ra«4rr«iiaw, 
eannot to eni wp bldy acerpUd. 


Taiu T.' 


MWarttMW 


I b iWw b A* ^KbaiiM b UotowttwM 



I( ■ prehaUe (tot all three «l the dectfifybg proeaaaw atntodied 
la tto Itooriaa daaetitod wcount in part for (to akelriAeattoe of 
Ihundwelouila. Which of (hem ia the aaoaf bapoctaot, bowemcr. 
•anaoi to decided from eot pcaaeot koewUdf*. Aa R. A. Wateon 


• lit«k V. *. «• I 











TRS nvst>mt^wt^fOi-^w7AM and ucuacbmov 

* hm pointed only tKo diSeollico tD yply o d in dhtiionn oeourote 
lofonnotiofi oo Um pfooiia Rot>( on in thundordoodo ofo invnon- 
dom, And il it proUlilo ikot it wilt bo n loo( tboo bobre mIEcIniI 
knowtidgo ton ^ obltintd te •olvo Um ptnUa. 

ttnom't nrmmotOAif woobl 

Boaorp hot prop pot d § tbnodorMom atodoi, tbown tn dffUfo 
in wdueb n rofioii od hi^ ntftliyt ohaffo toneonliwdoD proeodot t 



rofion ol lii|^ pooitioo <dior|to cenoNiifwIion, ti Iko tmtii of thm 
doud. JiMon boo piotecropl^ lichtniiMg dbebtfsot wbJg ropordkrtf 
Cte fantentenooui field chnogot caood by Ibtni. Ha rmiltt tppoar 
te foToc BtDorji't ttenn modd. Flote 1| 8(00 S. it t oompotite 
pieicBO, tnkta by ihowii^ two diteHtryti half a miMte 

^mn at the fronl of a ttenii Tho cloud it monrif from toft 10 
T%m dltoliaffo te iht right wtt Iran a ntgalivtly ehafgnl v^poo to 

tho eloody while the one lo the Ml wae from e petklyoly chaifod 
tftim. Thia ia in agrannaiit with Baoarit^t poodictton. 

»tapwi a a. Tti OMM tm «t«vva^ OM iwm. air-amvo ta. ^ 

i&ML 

• OMn A Tw MM OM wmm naeaoaia m Tam aw> ea« m if ^ M 
«n M^fw-tWiaTan^ ••ow nateooia^ 



m 


A5MVAL HKPvrr aaiftnioinjLN wirmTnow, i«t 


SUIClWOAt* fiSO MMOOMM 

M-MUfMffit* Of Ifc* lUId. gl wiM 

cMdimMr w* •« «Dd-«uiiaiaf U U* op««^ rf ^ .£? v 
flicml M kB «Ue*iie*l Ruwrktor. 8e»««l bTBiUfBUOT 

raeonlB by diffcnol mctbod* w Om UnluH 8 uub. Botluid, 

Indk. 8««tb Ahk., JkpBii. •"*» 

«l CMinlMO oum. Atyp*ttlrtttJnl ob«Mn^ty^2*^ •* 
Aovm tofcwkjT ThU*biwr» Uw w*tii*r*lio® cd the*ii«trieal Md 
belweeo • dcud wd U»« mrih •tur » •ttoke. Tb# curw ramiodk 
«m <d Um cbtfibf ««*• 0 * a condta^. In oiUr wwda, tb* w 

««iioo of chifir b m»b Bww rajdd •• tU bagjni^ 

«itb HicmMk in *»« i««in* cf 4*clrioty m Um <ifcfcr^ 

Tbi* M Mtttrary to wbnl wouW U «ipoc4«d if the aeiMtnilco 



«( eleetnaty by Um air ««et«nte eoninued un h i mfa red. In raoh e 
4 «M n aCrei^iUiM koereeM of chance, and thanton of etecuie held, 
would be cin>erti*d. 

WOmui ha* tdveseed two Maeeou lot Uia ehapa of Ihe ehatflliff 
««m. the bst eomepoDde to the counter-dectramotaTe foroe 
principU «hkh detcnwitae die thape of the chargtnf eume of «oo- 
deoMn. Am the deetzioel Sdd betwMO the two ehufed N(uim of 
ibe doud inefeoMa, greater and greatee oppowikm h offered to the 
mdTrmmt of the larger drope toirard loirer lerde of the doud end of 
the «fn >» diope towftfd upper regione. Thk u obvioiu beoauee the 
aefatioe charge in Che lower regjoete of the clowd repele the large 
oevativdy ebaigcd drape wUle the poeitlTe charge of the upper 
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rwfWM «l4raic<« Umol SouImIj, Ike aOMl] pCNltireljr eiwktfwi ^ropi 
b«uK oftHtMl op U» air eumnlN ar* rwfMllfd by (be ciuut* 4l 
top of tbft obMid *od oUiMlod by tbot in tli* lomr pwt oi Um dood. 
Tkia oppoaitHMi, oi vmno, m tn tmm in ptoportioB to tko in cf OMe la 
6cM u the Mutcn of ekniya an r^aniahad, Tka aaeond ttaarm 
■dvancad by Wlboa for tha few nto of IMd ineranaa aa tba dniv* 
boiU* up b Iba irnalar dinipatMO of anancy ine to looaJ irmiiationa 
la tba tatanaa Mda abant obartod rofioaa aa tbcdr vollaKa* an 
incnaaed. 

8<nnmariBTn, aAacOioal Aald inaaauraiaaata grapkleafly dioir Uia 
nparalion of ebaica amJ tia aooomoIalMi in bailad nyaoM in (be 
oknid: ahiov bow tbia rbarta la raoioTad or aralralwfff by a Ugfetainc 
alroka; ami dww bov after a atioka (be alactrifioaticn prncen badlda 
up Ike ohaipa aftfn to tke ralua aeeaaaaiy lo cauaa aaolkor dHckw^a. 

CHAiucmumca or TncKosnaroitus 
aiKOLa TvrxnHkBToaiaa 

ITjioa ike approaeb of a tbuadaretoraa, elnog goaie of viod or* 
froqoanily aiiMriwMad bbiaiin from (ka atom (oarard tk* peaal of 
obaerrataoB. In Ika diataoc^ baary rain can ba aetD fallinf vitb 
froqueol diackafpea ocourriaf near tba frost of Ika raia araa, 

m is plato 1, fifnro 1. Cbi tba naanr appraadi of ibo atorm, a aeat> 
und fall of larce rata dr^ or poaaibly a lithl rain oocun. Thia ia 
eooa foAowoJ by a keary dovapour uauaOy acoocapaoied ar laino* 
diataly proeaded by Ika kaanaal Sgbtiung of the alom. aa tba front 
of tha rain araa a^ tba li^ttilnf diachiufa canter arm* orarhaad. 
la tba alOfia <io«d it oairiod alo^ arfth tha Rinoral air SMTatnant, 
bpbtiinp anon alarta tirikiaf n^ood tba point of obaarraBee, rain 
Midaa down to a aiaady dowupour, and tha obotfrtt raalioaa that tha 
wont of the tbai aaetton of tha atean ia paai. 

Ikundentama Tiawod from a diatanee Cr«<}n<fiUy ibav oereral 
produnanl Uwodarbcncb raaultinc from (ha fonnataon of aararal 
oonractloa ayatenaa within them. Bo<h of tbaoa lyvtaaD* may prodnco 
oaa or noro Ucbtaiaf daeckarfa caolan. Tbar^n a aueeaoMon of 
oaaMlitaooa and aranla aa daottlbad for a aiofla «ent*r ia often «sp«> 
rianoad dornp tha pamac* of a thuadantonn. 

It ia apparent thtt in many atarma Iba diatkaipo eenten are of 
ntatiraly Undtad dinaanaiona. By knowinf tha ralocity of trard of 
tha itavd, it wonld be poaeitla to fona a fair aatinata of Um lonftb 
of a ceolar ta (be dindaeo of Blarm movatnonl. Ae an illualrotaen, 
amtima 20 mBaa par bow tar tba ralooity of a paiikidar Umndmlona 
and I ndnula aa tka thne dwrinr wbicb dlacharirai wwa oceuninn 


11^ *jortT*t HKPOBT »iirrB 9 <wuN iKirmnioK mt 

dimtir vmhmd. Tot Uw amumti eoadiliww, ike c«>ur wouU b*' 
•boat 1,K0 feH tone- 8®®* «•**" •bfipuJy « 

Ottf pN^e biowlakp of ib* ibop* ond «rt«it of UshUibc «>»► 

cbMfo ««it« k too •«««»• *<*W*i*> • 

Mck 0 ibe otcun. Tkoy vtrj cooudonUj fropp mna 

to ptona- It ■ iflipomot ihM thrtr raac* b* tUtonMood, tot upon 
tktir pbopo ood nw dtpoodi tb« Mtwo ot tLo «]e(4iMo) Md »o*r tk* 
doud. TUn dtointtl Wd * tu» pfOboMy initiol* tko Ueh»^ 

•Mkt. . . . 

Wktt Ibt dte^Mfa owUr ii ol limited dimmiftoiM cmpwc vita 
tU bdgkt obow Krouaa, tkt «l*rttv*l Md will bO OMck Booro tntooM 
aoor tka <lo«d tkui wmt tbo grouod. In nek • caoo, il wouM ttoi b« 
•xpoctcd Ihot mtkwl objoeti wouM bo»* Biudi cffoct in iwiblkaf o 
b^tniac OcoU. If, mi Uw olkar hoftd. kb« dunoaaoop of tko ««Dt*r 
ikoald bo Uif* eomiMnd with tko h«^t of tko center oboro gmuid, 
wids xnoto i^ruooo woiiU hovo to b* otUolMd to Um effoct of 
gi9«nded obioete m oomk^ •trokoo. mt infonMUMi lo obTioudy of 
importonoo in lichtoinc protoctioD probltn. 

Tbo pdori^ of tko diockoiso oontor omt tb« front of • vtoiwi oeoord- 
ij« to SirnfMOB*! tbaoty ikodd bo podtfTO, wklU naeordiiiff to Elotor 
ond UolUl't ud Wiboo’o thooriM it dould uinnily bo nocottro. 
Aonin&iK to BoMf)! it tkotiU oeodft of • oocMit* front cantor 
MIpwod by • poMtivo eontor. Altkonfb H kM bom okown Uwt 
QS p«n«t of tko oUokto to truunnaion Unco nr* oefUtTo, yot ■— * - 
woiBcnto of clectriool fi«M ch MH ® tMullini: from UckUifa^ atro^ 
n moco M«i|y oqttol diitnkatton of poaittro nnd nifntiro 
•Mkea. Indiraet tnanaurcoonta by Nociad« * of Ike poUnty nod 
m^tode of Hcktnkc onnnta, mndt by monouiiac tko olortfeaMp. 
nelk 6dda riTi-d by atiokoa, UkowiM ikew n eonaidotnbly kiidur 
pMoonUco Of podtivo atMkto than k indlentod by nwanuioanento of 
eumoto in tnuBiiidon Iowan. Fwribar work aoaaa XMOcaawy to 
daiannba tko rdoti** fm^MMy of oconmfioo tod nctirily of poaliYO 
nnd tMfntiva diaekniKe eenMn. 

Tbo uMOuranaiU anndo of lipfatniac alrokto to tra n aao i ad o a tkim, 
wit^ t■mwrt{r link* an a manno of ■MMurooMot, bor* indiontod In 
tonay ««aM roraranl of eumni. Tboao roaulu, toc*tkar with tlm of 
Norindor, cmtpkd wUk n oonaderntioa of t^ prvbnbla locotioo of 
ekud ckorgoo, atrcmcly irHBioot tko pooabikty of rowanl of polnaty 
boewoon airrMiTa diaeknreoa coMCicatinf n mulUpb atroke. Ikk 
r«TMJ of pobwity tnny wtD raault fion r^uo toppinga of poaitiro 
and Mfatiyo Moumiil^ku of cknifco ««ikta Uio cloid. 


TKB ‘nil.->t>BK«70«M-CTAXS JkXt> MdUrSOOn |}(7 
URmKO 09 »UC«AHaS cswnpif 

From th* (onfoinf <«• miffat ho kft wUk Um «oM»p(«ori of 4 
iliUBdcnionn prooMdinc otv Um eouatrjr wiih om er ibm« dinlufit* 
ntot«f« 4lv43r» moiato m od 4t Ui» mcm IocaIiom in tbe elood. Thk 
MCtMp4i«i Mua< bo modi&od b o c owoo, 44 tbe •temt troTcbi, uoiMaro- 
lodan 4ir b aot eooiUBtijr np^fM to tbe nmo p«ft at tb« doud. 
Air b RAtunOj •Umttfiod, 4ad ooabomogenoouft, 00 ibAt coiMlitiotu m 
Mt rrtiMt4nUy Covorobb a frooi of tbe eontor* for 4 oapplj of inowt 

mb. Topofnipbicol omditiDM. ibo prwNimef rtven. fb., 4bo 4fMt 
tb* po«UoB 4Bd 4aouat of nwbiuio-hdcn 4tr ouppUad U> 4 (irna port 
of tbe elo«d. Am 4 conaoiiofBoe, tbe ropone of grooUel oeeiooolleB 
■hifl oboal ia Iba do«d oa h tnvdi. CM ecnten dbehorco tbdr 
electrical eoarfj and, nwe tbe coQTwtko narcsto hOTO dccreeaod 
greoUif, freeb oOMmulotioae of cborgo oeear boo* J oofy, Die* 
cJuifM th«refort ooeur be* ofua or OMOO. MooawbfW. 4 nearby 
repott a tbe e)ou4 may be aoto favoraUy nppUad aitb BooMure, 
A ooetvoelaon ayotem of eolftrient ioteaeitj to aicotrify tbe roia drope 
aad Mperate UM uppoeitely cboried partielM tbia devriope in that 
npoo. Tbue a omw oenter b ben, and bthtaing dbrbargee occur 
trooa it. 

rAi(n.iB or onnnxMTonMO 

Wben ccmiiitioca orw a wide area an farorabb for tbe formation of 
tbunderetoma, e number of eecb ftonae may be fensed end eereral 
may pern over tbe aama lagioa eritbio an beur er ae of aaeh other If 
tbeea eooor at nigbt and poopb are not in a podtioo to watcb tbe 
atom movaiiMCkl aeeuraloly, (bey fnqwwdy gel lb* bupceodon tbet 
the eanw etorm "banct aremd all aigbt”. paying tbmo repoated ebite. 
AcOnaOy. Uw gcocni atr morcfiMal at tbe deod krel bai carried 
them a etKceaaoo of etonna. In tbe daytime eereral OMabire ef a 
faeaUy ef eacb tbuctdantorme ean fraqiaaotly be aeao at eoo time from 
good ofaaenration pointe. 

CAUses or thundiutobm poriiatio!c 

The moratary condirione for tbe fonnatioei of e tbandcroload ere: 
(1) tbe preecnoe ef ■afiriuit mobtot* in tbe atmeepbe r e; (3) Uie 
prmaKS of mMeoralogical and (or) topogr^diioal (wOMiktloM farorablo 
to tbe moremacu of moheundadeo aJr up to tbe eunileBaatMci Urel; 
and (I) eonditiom farnrabla to tbe (ormatioB of eorteinad etrooc 
upvard oonrectioci eyitoiUL 

‘ntere are fire gen^ ^rp*« of tbundentorsn, tbe ^i>* depeodbf 
on tbe nature of the raeleorologieal and topopapbieri eonditiena. 
Tbeae ai« tbe brat, the mountain, tbe oold*frant, ibe nrerrunnkc* 
oold-front, and ibe warm>frot>l tbuodentoniu. 
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TU BUT T«c>nita*Toui 

H«4 Inimid dAyi vUk Uuk< or no c«Mr*l boriaoni*] noTMiMat of 
m OMf Um tutbV •urfoo* oM foTorobU to Ik* (ocBi*tkit 4»f Ii**t 
tknodwvlom*. &nA dor* Uk*^ to oMur «b«D korisootal pn» 



Mn cndMii* ftre iraok ond Mnp«r»ture b hicli ores extcndMl r^iom. ( 
l^pio*! MMMrolofkol oofuktioew of tUo «hor»ctor mo flloitrstod br 
thfl VMtluv nip nprodtMOd b ficot* 4 uhd dwenbod bjr Hiaoplir^ ■* j 

in Pbrbe* o( (k* Air. i 

• 9 .», »**W O tti 1». MtOwiMMI »M> m. ^ k‘»» *■>. wj I 
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Aaothar ilDp6rt4Bt ^onditkin ttiut b« balor* • h«*t 

tbuniUntorm eui oeonr. Thk ia Uk* MUbliahiMUl, in raRkn 
wbara Um itena ntiicinalaa, ol • diy or Mp(radUb«tio 

t4CDp«r»tun fradtael from ooitL up to Uia cloud br^. HmK m, 
* ccrnttitioo mtwt bo oaubliabod ia wbiob tho tomptrolur* of tbo air 
doccoooot wMi lacroaoo kt boicbt atwro Um owtb at Um Mno or a 
(TMtor rolo Ukan anooteraUd air, vannatl at tho ourfaco, «oob a« 
it iMOi tad azpanib adiabatiealijr.*' Tbb raquina tina, for aor* 
oaalir tbo rata of ikcrtaaa of atr toraporatuio with bcichi b oolj 
about half tba raquarad (by adiababf' Ucnpcratun gradioot. Fro* 
qMoUy a day or two of bot waotbcr Mccna to bo oatmmif bifora 
nieb a gradi^ oan be rouWiahod by progroomro oeoToelloa and 
mUof of (ka air. 

Whoa an adiabatb gndbnt b ootoblbbad, air baatad at Uir Mr* 
faoo <ao rbo to Iba oosxbeMtioo brtl. Tbora Ha nwbiuro wifl 
bagin to ooodMwa and in doing oo will grvo off ilo latoat boat of 
BODdonmttoo. ‘llib boat wanno tba rbug eohann of air. Tba 
rwiilrirc tampcrattira diff w w c o betvecfi iha rbiic coluna «f air 
and iba aucteumUag air jorru tba upward ab rooraaaaat and 
batpa to prodiaoa tba rioiasi oonraotioD naeoaaaiy to akotrifr oloada. 

A baat tbundenUinD wiB that lonn if (1) a tamporatart fradiant 
aqual to or groator than tba dry adiabaUo baa baiQ ottablbbad bo* 
tvaoB Iba groiad and tba oeckdaMation Ural. CD tbo goarral hori> 
wntAl ftir iDOTCOMDl# Aft mild Aooucb And cUmt ocmditioos axi 
lAT^TAbW lo ike tupiic lo«4l b^Att&g o( ;be 9ur<ie« Air* And 9) if 
iluA Atf ^nntAiiiA iulBemtil moMiurA. 

UOVmjJM rUVKDMAtOAlIU 

MMaUin tkondAtAldriBi axa etondy fdAtnd tn htu tkundtftldrmA. 
Th# ikipAi ot tb# moontAm ata hiACAd by thA itmV rtya. Ibny 
rBTAdiAlA ihii focrcy Ai a }oQC*f wata Uofth vhich cad idota 
raAdily W AbAorbad by Atoo^ibArA ikAo Um aua^ difACl AbActAr* 
vAVA-bofUi rAdklJoa. Th» tir netf Um mousttb Aiopai Ia \hm 
hoAUid to A tompAnUtirA Abore limt the tAntKiadinf iir« TIua 
fAlAClTA^ wAnn tciumm ol Air aah bA AompAfAd to (ka vArm Air In a 
hnta cbKmtMjr tippad At a AOMdtrtblA a^a fram Um ptfpfAdiAuUr. 
In A dunuiAy daffAnnco to irdfht of the ooIaaod of wArm Air 
vitliki U»A ckdoiMy oompATod viUi a oolainxi of aqoU ataa aoJ iMiflii 
eotodt of tko duniMy tapfiliAt Um noMAtAry prAmim to foreo Atr up 
Iba ehannay. Slmibrtya tite cradtr «Ai(bt of a oolimn of rUAiiTrly 
cool Air in Uio fra# AitBovphor* at 4 modomla dblAiioa from a noun- 
IaId. oompATod with Uio wai(lii of a cohxma of tba vAtm Air aaar tba 
surfaea of Uia mouiilAinp lanulti in a praiiiirA diOtrAMA fordac Um 
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nta BteittQr»4»^ »k tip Ui« mounUin lid* 4ad t4Mrftrd Um eMi< 
itvii. Thk eUnUMX Mtkia at • aounUni Ihiw aid* cimUy 
in ili«Dd«i«unn fomuttioo by uaUas It nnnwiwury t« wubikb aa 
i«Mp«a(uM gradiiet Ufo«|b lb* (m* atinMpbm up t« tha 
cloud IffcL An ot a Uundcntofin fomific over a nio«ivUia 

■ aboaa ia pUM 2, tgtaa S. 

Movolaiao aid la iba fecmatMa at tbuadcntonii* by dcilMlinit 
ofiwaid Ibo lir iiaiMa vWdi ar* blown agaimt thm. Tb* IdiMiic 
Mifgj at kbe nwruir air camM U up Um iIopM toward tbo eoadooM* 
tioa 1ml. 

ooL»>faoarT mvaotaoToaM* 

la many aartioac ot Um UnaUd StaUa altar a portod of wana, 
fautnid wMthar. UuMdcMorma tiwioMlIy ooc«r foitowad by olaar, 



oool, dry u^ibrr. Ibeaa may aaaiJy ba coDliwed ••iih boat thimdar> 
atanna. Siaoa bafara tbeai alorrai Um air ia warm and mobt wfailo 
after Um iConaa it la eed. dry. aad Uaar, it ii pwbapa natural to 
•KnbatbaUaariiicoftbaatraeigibaratotlMaiuaiirolom. AetoaUy 
4 kl«* maa* of ooc4 dry air kaa morad into iba mpoci and rvpiaetd Iba 
warm huaald air whieh waa thcra pravioua Ip Uia itono, and ia doing 
•0 hM cauMd ^ Utundancorm. Tb* oed air b unally of polar or 
•eai^polar origin and ia raapoMiU* fer Um briglu cl*ar daya feOowug 
Um atom. Tha warm buaid air wbkh it rapboM ia frcquantly od 
tropical or nrar>trapkai origin. 
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An ikcM UiQoJmuirw m <%mtd bj Um *eUoQ ol Ih# 

<lfy ftif IDMt CA Um Wkfn kiunid air miw, Cool av tnrelinf fnMO tii* 
norUiiTMt akof tli« ntr c4 « LOV (linr.pnaMra vm) 0 T«rUk« wknn 
ftir laoriBc Inn ilia aouUi aiul aoulkvaat into llie aovUMra MClor at 
tha tow. Tba aiirfaM aloag wUch Um fraot of tlia eool oir ibmo 
sialMi contact with tba warn air it oallad tiM «oM>CroiU. It k abac 
tkla “t^iaall hot” or atom Uoa tliat the Uioitdarttoma are fonnod. 
Fiftire * nyiredooed fren NatioBol Htoaareh CouaitU Bulbtin, m. 
79. riiowi bocnoBtal and vwiieal aaetMAa threofh tha aold* and warm* 
froQU attondinc • tow. In otctloo (•) a view la tbovn kxikinf down 
Iran abova Iko aartli i^wo a vow. Rafarnn( to that part oi tke 
diaerain whkh ttaa to tha loft of tka daabad varlteal lino, and dMNfofd* 
Ibk tba part to Ike lifbt of thit line vhdoh will be deaorlbed «n4cr 
"Warm'lront Tbundwatofma”, lha eoU front la Sndleatod the l»a 
aitandhif downward and to tka Ml. A vmlcal aaetloa tkroudi tbia 
cold front ia thown in Ike lower Mt-Iiaod nda of fifura A. It aill ba 
notad that Ik* cold air maaa baa an orarkangu^ fiOBt. Tke ovtrha^ 
freqatnUy may ba 4 milaa lonf." It ranlia frein ratardation of tha 
•wfaica air Ujm by fiMtion with ika ctouwd oad conac^onl ow 
raonang of tbaaa layara by tka taatar-anonog Ughar air. Warn air ia 
(nppad baeaath thii erarka^lnc fTeot. In tko laaulting iMtakUtty 
dna to eeld air abova warn, tka orarm air ritaa rapidly and foma 
aUoDf oonraetioo ayataaoa otick oftan ara of tuActont macwtu^ to 
prodoea tbiadantonna. Aa tka wadfa af eotd air adranon, it ako 
■ndarruna tba warn air and forcot it upward, coatribodng in ckit way 
to tbondmUMm formation Tbuodcretocina formod by tkcaa wuuca 
aro ealUd aald-fronl tbuiMlaratonao. 

OTSUVMMUfo^i.a'rmaMT TwowDsaaToaica 

When, inataad of tba front of a cool air maM otatromiAg a wnm 
BUM of air near tka aurfaoe of tka crouod. it doca ao at a kigfaw laral 
far a annbar of wniha in fraot of tka eurfaco ooid*froat» tka MPrteHt 
conditiona of cool air abort warm air may oeeor over a mnek larger 
area. Tkuwdtrvtoma wklck oocwr broanta of tkit ooodictoo aro 
called »vrrnianiBg<old'flont tkujadantorww- 

WAtm-ntoarr ‘niciroEMrnniie 

It frequently bappent that akaad of tha warn totCor of a 
ibare aatia a rogiun of refaljvcfy cool air. Tba front of tba advandf* 
warm saaM of air k calkd a warm>froot. Ita locatkB io Aown in 
Egura A, s. by tba Ina actandmg downward ami to tbo ri^i. Tba 
■<*1« of tk e diagram cautn tko varm-frent ami tba eold-froni ta 
■ IMkM «■. UaoMWw^w 
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ckM lagvtktr ActxuOjr. ««nii ncter ■ {raquwtf; Hvtnl 
iMiDdml mllM Acnm *> lh*t ■ 4*T “»« mv jo by ih» 

ttf of • «fttao*froBt botem Um oobi'Croat amm. 

Ttilwiitu to flctu* *• ^ air at Iho (toot of ttw vaim 

laettf ia fen»d opward orar tlia otU wodfo of air ai>«ad of iL TVe 
ptMinmrr" w mack mo* gra^aat than ia lha «aae of tba 
an4 (mqtinU; atvtral boun' warning of Itt approach ia firoa by th« 
cbaacM ta> the aataat of clouda aa m^icalad bi tho dia^iani. An 
oboam al B would Sn* mo a (m wufdika dma aJooda hi^h abera 
\jm» TbcM weald Mcnaao Id numbar cmtil thay tomdl a hlfh 
layar of tkoda. Aa tka wana-CroDt ofiproacbod aoaror and 
Marar, Mora and mom noiatitfo would bo arailahla lor dood fonnataoai, 
and tka dooda would fTwdualty form at lowar and lowar lerala. The 
cndwal dunca tnm aealtarad cfmia tbieofb ooToowaiM, alto aaraUia, 
rnd oiralua to oiidiua or cuooulo ainobaa tbaaatata lyvoa amjda wantDC 
of a eMBii« diatutfeaaea and atIdcM of tba natora of tha diaUirbaoca. 
IVa, aa obamar familiar with ctoiad lypaa eae fraqtKBtly pcadkt 
tbo ir^i of nia with petaibla tbendarahowm afur obaarri^ Ibe 
fint two or Ihraa tranationa of tba cloud typoa BMOtloaod. 

App fra trat af hDOwUdgo of warwi* and coid^fraitB ibould ba of 
raliM to tboac ptmwUd ia protboliac tba waathor from Uoltod 
Staim Waathar Bureau mapa By ramambanaf that tba waiiD<f!ranl 
liaa aod tbe oaU-front Una mac* at tba oobmt of a fcov, and that tba 
want aaotor Um lo tba Mucb of tba tow, tba poaitkn of tba frooti can 
ba appratiaatod an tha waatbar map. Koowladfa of ibair locationa 
and aiiaoctb wtl aU oooitdcratly in making paad k akna 

from tba mapa 

tfaiirnwaiaai or TwrunawroaMa 
Humpbraya baa ngraird a plaiuiUa axplanatkoi for tba mannar 
in whkfa tba dectrical netMtT of a thondoratorm ia malaloinod na it 
crartb OTor tba cou n iry . Bdirriog to igura d, fnim llun^niya* * 
PbydQi of tha Air. two main air oumata ate iodkatad. A atrong 
lalatiTaly oold oakamn of air, fonnad aa tba teaaftt of oooling by oon* 
taet witb ooU rain frcaa kf^ within tba cLmbI and eraporatioo of tbia 
tom, daaeaeda from a ragiae naar tha front of tba rain area and praaiaa 
fanratd oaar tba ctpum] la fNot of tba adrandiig alarm aa ibrnD by 
tha dowmard anowa It aota aa a buga morag w odga foroing vmnnor 
maiatureJadn air up toward Iba okmd aa ibown by tba upward 
amm, and tbua laaiataiiitng iCa aappfy of rooistiira. Without (hit 
tba ateem would not ba mafotainotl after the original auppty of iom 
I an bid fallms a tba focm of rain 
Tba BKmtMOt of oaol air downward and outward from tba rain 
aroa of a UwnKiiaatorui, aa daaenbad by lIunaphlTyi, ia trenamUy 
fndkniad by tba dapt of tba rain Una wba a atom ta riawad from 
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‘tlw mW. Him, ia (k* Uumdantorai akowB is pUto 1, fi(«re 1, 
il«wBwaM ftAd Mtwtrd tirMp «l Ih* rtn liiw it uadoubuifly diM lo 
Moh tir cumBt*. In thia pnrtknltr pbotofnph, vUch wm 
bj oM od iLa •uUwn £r«iD t OMuntain top in aortban Idnbo, tbo r«*r 
of th« rain area b iboam. Mr eumata blow tram tba fnata 

o( thmukrauraui. Bj anntmiin Ibat thia photocnpb ahovi (be 
front of a oieni moriai toward tbo ii(bt, tbe fborolbko action of tbo 
Mr eumnto caa bo roadiljr vioodiaod. 

Ha apward moTeraant of waimctr air, vhkb la oauaad bp tbo 
ahooal action of Cbe cold air cumnta, ia aaada erident bp iba upward 



ituTOBiaal of aanll ctoud fraeneata eaUad arad eloud aiikh frequao Ifr 
an pr aa m t bdow tbe main cloud baaa. At timoa tbaae can ba aocn 
BBoiiiBg up taword tbo doud bam at roap blgli vdodtioo. Tbo 
pnamco it (ba adjacoat upward and downward aaoTii^ air eoiunna 
ia alao abown bp tbo toUtioQ of a man of coodcnaod vapor (cnllad tbo 
roll aoud) wbacb ia aosMtimoa plainlp vidUa |uat baiow tbo doad baao 
at tbo boat of tbo raia ana. Ito cbroetMO of rotatwa am) loeatioo 
ar« abown at 5 In ficura 4. A roll aetad rotnUos aa abown in tha 
diacram b« been men at tbe front of a etonn bp om of the asthon 
dariof Uumdoialorm atadim * in Gelorado. 

TUUNDKIUTORM mRmCTIQKI 
mngoMCT 

Aa eottmat* of tba number of Ibundontorm daya lo bo expcctod in 
aaj part of ibo Vaitad dtotoc p«r month and par joar can bo naado from 
AlMMder'a* iaokoraunie* waapa, abown in fifurm 7-11. Hm 
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aatf* vtf* p«vpM«d inm tlaiud SlAtM WMtbtf BufMU rMOfdt <if 
tknulwuonn oeeumaM *t lUtioo* tcAtUnd orw Uw Uniitd Sutw. 
The f«efN^ «otwm 1 ■ aO-rwr p«riod Om OMft, of ooom, know the 
Uoitai SUlM WmIIut Bwmq'i doAfiibna of o thmulontom in 
cif4«r to tourpro* iho cfaorti. l^ur otecrrtn w<«o inotrurictl lo 
nport * UMadcoMoro if tboj wold Lmt tksiwW. Tfau prabobly 
(iw na^ W «*(k aUliMi to o rowaddj cirniUr 4i«« froqtioiitly 
Mt oror 10 milM oad peboblf mnr onr 20 udioo ia rmdiiM, non 
it ■ doobtfol whoUMT UiuaJcT om W board fortboo than tbat. TUa 
faafo wovU vai^ fToatlf from otanoo to otatun. Stutiou in nooij 
loeatkaa io larf* dtuo aoald probably itporl fovrr (ban Iba aelud 
Munbor of ftorotf oa oooonni of (bo oMakinf of ibo tbuodor by oibrr 
BMMa. inulo Iba data an Mbjaot to (beao BmUaboea. atill (bay an 
(ha boot araiiabla oo ibondaniMm ooeunanca to (ba t?nitad Sta(aa. 
llaatMlaf haa nritwad bia mootUy (bundcaalom coapa aa follow*; 


Oatbm ma «tBiw wmi Itmalir. fmnarj, aoa FkOmrr—dw waiar 
of ikaDOMidm acamy to tb* Ualiad Bum a la (to vMMy ei 

tk Bifafwy. W«*««r. Ua »m»>l UnOtraim ana Uad* U di«t 
■iaiaaan«ai< vttb a aarM nanattoy om NnnmU CFUl. la Mattd tba 
auM c< aniniy h Mt am tto Ima MMitoPf Valky. vtU ibt (uanal alaim 
anamMdlBf la^MyaevUManomUa TMaMMwaMl oan TaJWya- la 4|aU 
Uh laato aopaaia la tala Iba «Mafty ti Shioaapett (Ia.). Mk Ika giaH an* 
« 0 i»adl*a ao HU a d im*lan»M«* WOa £ *■ « ■* B UtoM aha o«rUi^om. 

n* IHwtolaa Uto ONm «ba May ckart ti «Bt mBaOU appaoraoat af Hi* 
artoary etoto am Tub** CVla.). aa< a Unai aMoadary am tW lam plaUa 
UatM. Ana* Uaadanum actitoy **• yravafl* om Ua aoto* taatoa kaV 
M Ibo Muolry. «»»pt to (ka Cteadta torto Btato. loaMlOf tka wbala ti 
Ka* fathad TWa U ato aa tocfaaad a Ul r B y to vaUan MaMaaa. 

Dame fan tka jU a dH o m ma an fl ao n U m«ad mMnmd iM acmi 
Ika cattf* CMUlry aaai *< tka Itoaky Me«nlatoa aatafO pa^My (ha talMBa 
a o rt t m t . TW «*aaar tt »aa«*M a«tf*<ty ia U «ks ▼Wally at TMpa. 0»* af 
tka uaal nryrWaa tktap rawaalad kqr tbi My chart b tka Initnaiil aatlrny 
om tka Hoaly MoaaWh Buua, «(tk a iiihaitory am toala FW (N. Ma.). 
atom a* MNBf at tka pitnaiy am TtoaiA Marked arUitty atoo oaMloun 
to jtothan toa Mtauiaaad to tka tototy af YiBiii'il ita Ito*. T- flnifl, 
tto) to Aarm U my «*tk tka aam aa to Ja(y, hut oMb a aiitatili datnaat to 
laUMiy atoaa ika r i n a itto i bgntor aod a aarkad a>aakailc« af tto aaatar om 
laaU ^ Tka two watoi. M Tanpa aad BaaU IW pardal, tke^ awkiiiUa 
tkr*i«k B^ ili ti i r . to C M a k ar u* laatkiaaton (Tmy^ aaolar mm u 
torn drappad i Btb aaalk aad to aa* am Koy WM. «WU U* toaoa Fk mW 
kaa to a o pi aH l a* ttoftod la aaato* Taaaa aad tka aaaiktta ptoa* Buita, ao4 
u* oaaaral mtrn am to m|tofly Ma kt Uto c. la Nomakar. dartw Uto 
•tom taaatka. tk* aoMw in* to am tU tom Miidi ktl aod Mda TalWn 
Ckait II (nfradaaad O^m II ia tkto arttoto;. wtotk Ohom tka amtoa 
■aaual amtat M daya vtU Uiaadarakema duiWu tka ID-ym pariod at a tom 
•mto* ti toabaa* to Ua VMad Btataa aad Caaada. kaa a auiataa of toaataaUaa 
ftmum tad to mtky M wadftontto atady. Kola that ao part cd tka tmairy 
i* otokily ftaa Iran tkiadmtmiA aJtkeaik tkay an cmpaiaUvaly ran aSaoa 
Ik* rwh *ea«: aad ikat tkm at* im at a am *( -nkiiiai acairMy, aaa om 
Ttmtfm. wMh aa aaaaat amact al M day* wHk tkaodmUnu to tka lOym 

paitod, aad Uto tikw amSiBU ^ «ltk aa avmpt n dWag tk* «m mtod. 
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citm» &tArm vmAtvsa iraxAV Mnicnom 

Voikd SUiip WMibir »UUoq* maIMtmI ow Uai(«d 

SiAim ouke duljr Uigymplik wcfcany of iplonnilioo oo Uaip«r»* 
tuft, nin^ tkoa^mUmift, ote. Ppoo Uiam dtlA^ 

wotUier <bini tn m4<l^ up (tdoei vtikk VMttior pndkUooi for oocb 
rrotioo of 4ko opoairx oio Mde. Tbioo bclodo tho prodk4*oci of 
tliujodanUinm iod tfo Um bait ivaflablo. It ntoit of eoufM bo 
rooliifd that ikm tutiorir prodiot for oroio oominc monj toiitro 
miW Wkilo ooeb n ^po n k •obJiySJud mio iootiona for porpoooo of 
prodiotioo. it roooot bo oip<4Mod thot oO poito of oooh MlkQ viQ bo 



rubjorCod to llM moo wooibor oooditaosu. Ikooo iatomtod in prodb^ 
tlocM oovoriof o vary locolioed tomtorj mmi tbon fgpphcMai Um 
W rolhor BujoooprodktiorMbjkeololMorrolMM. WMb ik» Waotbcr 
Boroou^ mformotiati oo foponol otaooifdMrk cooditioiM m • biot» 
oftd witb on ocqttkod kAowfedfo of tko ol prwiuio^ 

lampmtuffi, IraaudU^, friod dmolioo^ typo of dotid, mmI dr^rM of 
otflMMfikrrk but, it to froqtMQUf poadbio to prodM tko omimMo of 
tkundofvionM otvoril bom lo odrooco* 

oiABCTiosi or num 

Prodiotion of tbo diroetko 'm wbick IbuBdmtoniM wil trorti k 
froqtmtijr rtry dorirAbU, If tMutnl oif aovBiiitiiU At Um eloud lovU 
ifo oitcctiirOi io ii yMoUy Um cam for oold^froot, and Aom-froAt 
ibuAdmlom^ Um dirociioo of tbiiadmtorm trAVol k oamIj pro* 
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dieubi*. Tti* tliuiulmtaniu will b« cvnad •loaf willi <Im fMwd 
tk aoTaoMAi TImv iiiaiwaMBt will Ihto b* th« mom m Um dif«o> 
tns cf olood IraTd <tine4^ oftrtwtMi (obMrrktioM of tiowd mort' 
Mad at • ocwidanbU Mgjb fram Um nrtiotl ouj nonlt in Urg* 
MTon duo to ptnpevtivo). 

la tbo COM of hoot tiiandomonn*, wbkb oeeur aoot troquMU; •! 
liiMti wlua iKo pMral olr movamcato ar* Biiaor, it ■ laorv diSralt to 
prwbtl ibtlf doaetiaB of tnrnl. Difoctaea of doud tr*T«I ofoaboad 
B hdpful bat oot cortoln for kxal topograpbkal coaditioaa aad dr 

•pUciw (Mwrdwi bj tb» itnrai ibwlf m*y mtiy o»um IIw atocta to 
uka IB trralk eoum. 

•ETnnr 

Tht MT«rit 7 of UMBdmtonm dopcada apon iho rotoat oad TioUooe 
of Uxtr oeoToctioa ajitaon. TIs ia (am dopeoda open (bo magn^ 
(ado of (Im (ompcrotaiv dafforeono Wtwooa dto w«nn aooHturododoD 
oir oad Um dr throoidt wbaeb it io oortiod bjr «oa*«etioa, apoo th* 
■oii iUi o cootont of Iba wonn ojr. aad opoo tbo fdoelt^ of tbo gmorol 
air aaoToaoat. Tho lotonaH; of o«ld4!r«at, oromaaiav^Bid-fnKit, 
oBd wana-treat otonM cob (but bo prodktod ^ualiUtiroly tram tbo 
macnitudo of (bo otmoop h ori c matabtlitjr iadkatod 1^ Woatbor 
Buraaa BMauramiBta. Tbo mtaom^ of boat tbaodocotoriDO cao bo 
4«abt4thr«ly pradae(od from Ibo haniiditp. tbo (otaporaliM, and (bo 
anMnam of tbo (oiwral ab movomoat. Tbo oocamaoe of bigh btiBud- 
itjr, Ulb (omporotan, aad racy liulo air ffifn-rmont ia faTorabta (o a 
aoTomalora. 

APPUCATIOm or tHVltDBSSTOiUI KROWLKDOI 

faaNaHiaaKi»>usni locatmn 

Wbilo (bo aombar of roatoo by wbleb a tmnawadon Uao can bo nui 
boewaao (wo loeatioaa ia fanitod, it k poodblo that uadm cartaia 
oeaditkao oobtundal decroaaoo h axpoaaro to aoiebt roaolt 

from ebangaa of a fow adloa la boo lomtioa. Ibao io parUciilatly ttao 
io ncieao whan UmndarotortM follow prafacra J patW. Wbdbor 
(bay do 00 io a (if« hxality dcfondo to a hxgo aatmt od tbo <■>»»»< 
cMoo of oionM dwo. If tbasdorolonat aro anta&y of ibe bnu typo, 
or tU mooBtato type, tboy may wall follow each poiba, fo* ibdr 
formaika dopooda oa loeol favorabfo ntffomnVfiral and topographkal 
eeaditieao wfakh tend (o r iaii iii mora or foao tbooaoao. U Ibo li^t 
air mova^ pcovaalme wb«a olonoo of tb* typo aro fonad, 1o<b1 
BV QcmdJilooo baro a nueb groaiar inflaoDco oo tbair dtrte- 
koa of traoaL If, «■ tbo other boad, tbuadoraaoriM »a*.t ffoii oo 
•TOO an OMiJIy of (bo eoU-fraat or warm-froat typo, poWmad poiho 
wQI bo auaeb 1m nidmt Tboir fonnatkai d^tioMlo eo tbo intor- 

actioB of adjaemt cold-and warm-oir MOM oftOB coToring Imndwifo 
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of oqiskro fiiAlM. Thof maj tfcui (om io widaljr acatund kratioiM 
villi oompaiMaralj UtUa tvfarattco Io local topocrapycal comiilfaaa. 
Thiir dirMtioa «l traTd viU aaarijr alvajra ba dMtfintead bj tbo 
fonaral air oaoTamaot at cloud Uvala. 

la r«ci«f» «b«t UntfMlarvtomyi art of tbo btal or Btoualala typo, 
it naj b« deairable to coatiiifr ridg^iop narMa ratlty'oiiio or ralty- 
bottesn loeatioaa for tiaaamiadna lioaa. Thaao atorma apparcnUy 
oft«a Uad to foiov corulo rallori aad riTtra. In traTvli^ aloog 
toeb valUyti nMoy meto atreliea may atrika tote Um TaOaya Utaa to 
Um aiilm and lop of adiaeant noanlaiai bteauaa liahtaiiiE diaebarte 
cAatora an ofttt of lioittad dinuauama. Thai oMubtion baa fr»- 
qiMotly baao mm by om of tba vriun ia tbomWatorm atiadlaa * in 
Colorado. Loratioa of UaM alone ridft (ofo raay tban rttuU in loaa 
expoamra Io liffaloioe. 

In npoM wb«ra thua d ert U m u a an of tbt oold*(roat or wana«hoat 
lyps, tba haphacaMl farmaliMi of aueh alerraa orm wida anaa and 
iba fact that their dtroctioo of (nral la aaualfy eontrcdlod by the 
eaCMtal air BaaTanaot at cloud lardi greatly decreaaw tba Kkalihood 
of prtfarred patha bekte foUoved. StortM earriad from mat to aaot 
by tha sananl air dmlatieo will tnral atm mountain rideaa oriantad 
in northerly and aowthecty dinetkoa. TV# Hehtrine txpmw of 
bnaa locntod on tha lop of aoeh ndfea voald b« e'****' fo' 
locaiod on tho valky aids la Iba ke of the fide* or on rallty bottoma. 

rowsw-errmi raorwenow 

lie daeno of pcotaelke eoMtonUMlly juwttAahlo for a eirea power 
rytMn dtpenda to a coMidttabU dofrae «o the frwquaaey of ooair> 
renew and aersity of thusdaralorTna in tha ngion ia wbkb H la located. 
Akiander'a chera abould b« of valwa in deUmuniw the probabk 
thondaretorm freqwency for any Mctton of tho United Statea. *1100 
infonnalion iboukl be Mpplencntad by knowladet of la*al aleem 
aererity ia tho ngioa aamd by the eyaten in order to eralualo the 
potential haaard dw to tbe atanna to ^ azpaetad itwra. 

powrxMTwnn omumx 

De^dta many iaprevemenia in operation, *<11 repreoenta 

a acrkKH aonroo Of kniemplkn to many power eyatema. To tnnin 
ooodnuity of Mrrkw, many eyetriM oenneot additkoal generatloc 
rapartty to their bnoa when thuadantoraiw an knowa to be approach* 
iif. Knowladc* of tha occnirrenoa, dinclioo of trerri. and awrerity 
of thwo dm tonaa k ibenlon of xmportance to tbcni. Weather 
Bunan reperta aerra ae preBminary wanunge of tba pnbabla ewear- 
rcoce of thtuukrilonim. Sbort«ti(M warouva of tbe appeaianoe of 
an actual etonn onr tbe ^ten an nweb non importanti hewwTcr. 
Some power planU have inatalled "bowrkew" which warn the operator 
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ttfi g itoni it {a tk» MighbortxNMi. UmaUj, bowtrer, the Ant 
WMnuc BWrt froM tCDpIvTW* dwtribwUd prm lh» «jr*Um. who, 
M p«it of Ui«ir rtfiiUr dutMt. l•poci to tbo lo«d dioptirhor tlio 
iDCAtHM. daoctioQ of MT«i, «od Mnti^ of •tormo ooor tke ijmloni. 
IW dii^tcb«r ru dctonmo* wtotlMr h U Uohl* to offeet hk • 7 «Uai, 
Md «oft Iheo ia*k» tbo ttOfOMory «h*ncM in iptMO Mt-ap to miaiadM 
tbo klact of tbo itotm. 

AOMOmmOli OTOKAOI 

U(htDin( ■ 0 loot hoMnl (o ■momaatlmi itoraf* dupota. WWoo • 

Alice of teootMM ii pcMdblev o <t«4T thoDdonUMm oooditioiM 
•bootd bo of TthM in oeloftim o location offoriof miniintim oipooiuo. 
AkxfcaAer'e ohoiio of tbundintonn freqwiMjr ebouU bo of toIoo in 
dotonaniBf tbo fenortl lofion. Tho moot foTocnblo fecation in thio 
roflon tbto bo dotonniiMd by o toailood otuiij of lopotnphicol 

•nd nnOwwoloipnJ facteto, odroataica beaoK tokon of ksiowledco 
of tho ^po of otom flMot proTolaat. tbo ioMika of topocropbacol 
fdotnno oocb eenibiontkni of moontaino oad anoutan ooureio 
«hkh oro known to oorro no tbttiHkcMom ‘^fooden,** provnifiog 
wind Afoetia—. prcknod oteexn potha, oto. At dnuo ouA dofwco 
mo; bo loouod in o pcnttion taking adTantofo of lopocnphical 
fealoaoo offering natctral ohlehffng oga^l dSroet itrolua. 

OOL alMAOl 

Wbm a choieo of loealioo for tbo otooafo of oil io poodMo, a otudy 
of dnndwuann oondittfo •loMlar lo that doociibod for »mmTini«wtn 
dopoti Aoald be wortb^wUla. Rero, afatn, comparatiToljr 
ehantee ia ttoraco leoa t ian map reonit in a ooneidarabU dmwo » 
Ugbtnitig eapoowo. 

Althoi^ eccpoouro to li^taing map bo rodoeod bp propot 
tbu r o d ii c Oen obould not bo cooatrood to jnrtifp a r^oetion or <*«■>»- 
Dotton of UiAuung pmocdTo oquqonmt wboro Ughiattiig k paitica* 
laHp hannloao to tbo matorial to bo proloelod. For aanplo, wbUe 
Ala i aade f *o Aorta Ao« Aat Calilerola tnjopo oomparalivo bwdom 
fmo thmaleratonaa, ecilt orcoatonal aoTcn tOonna do oerur ibero 
and tbo idtint natfan of proUedvo oquipoMOt would bo unwiaa. la 
1M«, miBieaa of dellm worth of oil actd aquipmeBsl in that 8Ut« 
wen dooBoped bp irm Mt bp U^toimf. 

RfiStrMe 

In tho lerofoteg. Simpoon'e, EU«« osd Ooiul'i, and Wilaen'o tho- 
ofioo cf the elocti tfc at k i n of t h anda i tfapda an w fiowod. Sxporimen- 
ul mdeoM and oboorralkoo boariac upon tbmo Umocm ara grnn 
eonddoratiao and tb« Aanoterirtieo of aetoal Aundentomo ar« dn 
•cribod. Ffn cjpoo «f Aendoniorm fbrmatkn—boat, momitaia. 
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eoM'fraat, ovar«rttiuiiti|;-«DU>frocil, «ad winn-IrDa^^-w* atplwaad. 
llQtiiphnT*' ih«of7 MpUinit bow tbwuimEtaniM mv mainiMOcii u 
tiwj (r*Td «T«r «ouBti 7 k r«TW««iI, ami ohairvlwial vyidaso* 
k Mlranoad vtikili M^rta It. AImmhW* cbaru, wUdi isdicaM 
Iha HMiitbljr and xearix fraquMc^ o< octntmoeo oi tbundcriUinB 
OT«r Ualied Suim far a M^yaar parfad, ara (iraa. TWr 
nlua ia Uffaiainc pvoUetfaa pUintBe k pakifad out. Ooadilkoi 
uudar whMi Ibc occ m r au co. dkactnat of Uarai, and probabb anur¬ 
ia of atoniia oaa bo prodktod a>« au u iawa t od. Tba Tafat ol appU* 
aation of thunilttMiarm kBoarladc* to tha looatloa of TTiTiwnkriiin 
IkMa, to tho doMRiiMtloa of oooDOoikally lusUfiable poara^ oy itwn 
pci X a ctfaai , to laalniaoaBoa of eealaouitjr of MrvwOy aad to tko Io«a> 
tloA of axpiokoo aad o8^tora<}o dopoto k p««ntod out. 
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THE ELECTRON: 

ITS INTELLECTUAL AND 90CUL SIQNmCANCS ‘ 


■jr Kabt T. Oawrrcor 
^ (W M a imtktH H t /mMM* if T wlMtuy 


WUAin Um pM 5 jmti. omUntriM, btMBt«D4ri«, ttd Mreao* 
Ka wi x Lttv« b«M miKlt is TOfv*. Evay lova of iMtituUoa w 
•TMt «U«h bM «l«lm to 4i«tiiMlioa Hm Mugbt tiM ezeoM of Um e*I«a* 
dftr lo raoBiiiid Uu wocld of tu clatmi to fnatiMM. Tliiu wt hoTii 
raofsUy odtbretod tb* ocaMawrjr of Porodaj^ dloeov «7 of (bo prio- 
dplM ^ «l6otfeAUifMt(Mn «n4 Uw bieontMiuj of Woti^ ioToniion 
of Uii itooDfi dbeorotlM wlikh have iaUodueal tte mo of 

•loecrieity and of mduakal pew. Th» city of diieefo boo aoufbt 
to toB 00 tbat tb* pfogtoM of mankind ronlly iMgan wt4k tb* fomdiag 
of Umt o oin muni ty, uid b*i M «to cpoad mlUioM of dotkii to cab 
Um tmpvoMioa UtM Umt* it taally wmbo caoml nlationafaip bottreto 
C T u o nco and vorid profraat. In mjr pan of iba eoualry, the dcjr «f 
Bootoii and ita tuburha tUfed a ■anieotioii of tONMUeary otlabta- 
tioiia. at proud of Uidr paat at Chicaco it of iu pnacnl. Gioatmt of 
aU vat bM nuuMr'a tatotaUBary c«i«brat>oo of Harvard Unirortity, 
dcnaknag tho ina baait of iaUflwUia] fiaedon and loadorriiip wbudi 
b tbo pricM loqiwtifn for a frte ptopin ia a dmocfaoy. 

BMouracwl by (bt ttwoom of (ba CUetco OanUity of Pmcram aad 
tbo Harvard Tarantteary, 1 vtntitrt to ftaturt my addntt at tig* 
aalisng an anniTtmary of U» diaooraty of Um electron. To b« aura, 
it b only oo« goBcntioo ^d. and a gapc r atka it a tuAcMaUy vtgtM 
a&lt of tisM for ator purpotet. Tat, ia tfato of ita yoetb, it bidt fair 
to rival Oiicago ia ita cootributiona to eeoBOiiMe progrett. and Harvard 
Uaivanity is Ut coairibuliont to tba uadmaMUag of ibtt world ia 
which VO lira. Solva atm o toataoK that noinatitutioaoreocnnwinity 
whkli baa «ed oot of thoto naltttonot to take Mock of Ut aebtov^ 
iMota aad plot iU futuro oeurm baa tUooccr cbioa to ntoQactual 
ugnificaaoo aad praetioal utility tbaa I viD claim for tb* tiactron. 

TW hittofy of tdeaeo abenadt with initaant wbm a b«v ooneept 
or dbeoTwy bte lad Co trooModoua advaaoei into vaat aow fiddt of 
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kB»wI*|g« 4»d Art lU TCCjr Mbunc* ot viudi lud hi(b«lo bets 
imaptetad. Tlw (^eornriM of OaUUo, FoTAdoj, Aod PaaWut ato 
iwUMAo. Bui, to mf aotioa, do Aoeh iMtAiiM bu bm oo 
dfARiAiie M UiA <SM0Ti«y of ibo •lActraii. Ibe liaJoAA ttilac ia tbo 
UofTATM^ Irtliab within «DA (AMnUoa boo trawforiMd • rtafnant 

MMM «f A ^Mcriptiw » w«»eo of chAmktiy. And A tUrilA 

tcifft of AAttBOMny inlo djmAnieAll; dorolopiac aomkm frmnfhl 
with iiiuUecIttAl Adnutwo, iniamkliac iat«prot*lioaA Mul pTAciknl 
nlo«w 

I tnko pArtkwkr pUiouro in iMntkcdnc tbMo pncticnl ta I —. for 
tTM tho iDOAt uatraapaAltT* And ibort-Atclilod, hord hoodod, “fiwcti* 
ca)” bMinoH "■*» i* forood to odwl tiv j—tificotion fur ikr p«to 
TCAMreb-of AO pfeewcnvod prAotiral UM wbalooovCT in ibA BabKlA 
of n»oAr wbo led n iu prooMwtioa, And of aO dafrM of ouocab And 
ijpiiiV-iAf whirli kor boan direelod At Ibo Aloetroo. For owt of 
iLk roMorcb horo omm tbo fottowiag thitifa which aB cas uadAnrtAsd 
And A^vnoAto: A RTOwiat buiinm in aonutACtiir* of oloctioaoe do>- 
▼ioAA wbicb now ASounto to $0 tnilfcm joHAW a y«Ar io A ih a Ho a aIom; 
A teui buHBOT of Muno bundtodA of milUooo of deUon a jfOAr nbich io 
modA yoAoihbi bx Umm tiwinniB dtTks; ifinoamUo aUa to hoAltb, 
AAfoty, And eonvAAMMo; And on hnnuooA odrAneo to OUT kBowtodg* 
of tbo widTOio in whidi wo Bvn. 

THB lUCXOROUND 

la KMnm, aa in h—in admttA, p*At orfotA do not ocour withowt a 
boekdroiind of dATudiionioit. 'nn Aleetroo bed An AnoAAtiy which 
can bo tncod bock Ihrougb tbo cwtoriai. Ito isAiDAdiAl* profAniton 
woro tbo oloctrocna^rtio ibeory of light, i^tioooopXi And tbo Unk' 
Af* of dtetfidlx thmagb fiAAA. Finl ooimaiia won X-rAjrt And TOdio* 
ACtrritj And quAiiUm tbecry, (or, out of a bothcrownd of looti ioroM^ 
fAtioo of brwfldwur And Apporwotlj unrolntod pbiimAnmA. tbwo boroA 
upon (bo ACAnUir world tbo X>rAX in I9W. rodwActtritx in INM, 
A^ tbo Alectron ia 1897—nil while mTofUgAion ia tbt older floldA 
of hoAi nKltAtiow And thw n wd jmf i w wero Badug tboAO botbtrooao 
inoonibtmrtAl in thoAO hitherto r^ittAblo twhioeta which Ud to ihot 
uncxpoclod extonion of N’rwtoadAii morbAnioA now caUod quAatum 
meehAoici. The coner^t of tho tkeUvn, bibAriag Aroording to the 
Iawa of qwAnlun mAchAaici, io now tbo bMU of nroot of ovr iattfpiwu- 
tion of ^ tbot fAlb ondor Ibo good eld auno of nAtnnl pbtkwopbx. 

That cnlx Uw |woiia wa of tbo ocMotaAo wocM woro propAlod for 
thoM diAeovrriM, howoror, k wiCnAMod hf iho fAct OmA a ttAodArd 
lostbook of chcnioirx widtlj noAd in my ttudoat dA 7 A in l«M otatAd 
tbAl, ''Alonw AT* the indivk^ ooaatilutoau of ■toleoDloA,*' And M 
lAtOM 1911 A pmmincBl phjwrMt WAnod hio coUa^um not to bo too 
hiitx in aoofpting tbroo aew-fADgled idaAA. 
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IW «i AketfoM liad b«t*Q for«*lM4lov«d for • CMituij bj 

tiMi fwu ot tkoocij^ wiitt M Davy «R<i lUrtfliiM to coadodo 
Ukot <bMBtie«l forow ware cfootrioo) ia iiMvo. and Fonday to ooododo 
tkai ckecrie chaifw arit «Mily Sn naltiplaa o( oocoo f'lmUmwital umU 
For ebanwai addi asd aalta, cfiaaolvad in waUr, t«od to aptit up iato 
fooa. that». atoo* or Rrotipa ot atotna whleb movo in an daetrie AaM 
ID Mcli diracliooa aa to liMikata ibat tbey cany aitkcr poaiUra or 
oofathpa alaetfie dtaifoa Furlkarmora, it u (o«ad that tU aowuata 
ot tkm focia whkh cany aqual axnocmta of alaetridty aio axaetly 
pr opof ti oaal to (ha obanaeai oornMniivr waifbta of tho mml Faraday 
aav that thia fact would (m aamply oxplaiaad by iaaiinill^ (hat oTory 
ion caniaa a chaifo proportiooal to iu ebcnaeal ralao^, that ia. (ha 
Tt lta c y Umaa a fuBdastoital unt <Wrc» But Faraday could ftot, 
frem thaaa faaia, dtduea (ha Mta of tha imit of char;p; ha could caJy 
atato Uia ratio of tbti chaiya to tha DUNi of the diamMal auKitaftea 
with <^iah (ho chaiga waa ataccia t a d . Hydrogao. baioc Iha litcfataat 
of all ioM. had of all kjiovn mbotaaoaa, ihorafora, tha laqpat ralua of 
(haa ratio of charfa to fflaaa. 

Tba ftrvt r«al oTukaioa of particlra of laiytr ratio of clMiga lo TMaa 
than hy<tr«(M loaa cama (fom tha Said of optaaa Erar iia«a Maa- 
wcfl'a cquatkma of aloctroanacaMhan bad pradieud tba aiiataaeo af 
da rnom ac n atk waraa with Uw rdodty of Mfhtv aod Harta. 17 yaara 
latar, bad dioeoTorod thaoi axpaaioMotally, phyiieiata fait aura 
tlMt Gi^t BUM ba eaaaad by aotna aort of coetllatioiu of 4«ctndty 
within atoana But only tba Tafoaat and mMt UBaatiifactory apaeo> 
latMCw, aucb a* whtrisn^ Tortaoaa or pulaatanc aphcaaa of dwtrkity, 
had baan nigsaatad 

la 180^ bovoTar, Zcaman tried tlio expatimoBt of i^r»Tn^l^^f >0 
ifiMtrwn of a li^t aoureo placoJ in a atrong iim^hHc and dfo- 
oovorad that tbo apaetrum Nnaa thua bocaato ipht into eoMponaote of 
rilghtly diflariac «•*« Imcth. and that thaaa ooiapMMBto <d Um U^t 
•howod cboraetoriotir. typoa of polariaatioa dopaodiac oa Iha dirwUua 
ia whMh tha lii^l (tnerifad from (ho wagnetie flald. Altomt at oaoa, 
in January IS97, LnwoU ahowad (hat thia nparinMat promad that 
U^t b ca u aod by tba oaolUtioa of oloMcie (haiKaa. (ho kiUom of 
which ara affaetad by tha Baagnolic hold » (ho m^niw^ loquifod to 
aiplaln Zoaanaa'a exparimacta. Thfa mudi waa not untzprulad, but 
what waa atartlisg waa Loresu'a proof t^t tbo Zmman Mfeci could 
haoo baoB pcodttowi by oloctiihad partfadm wboao ratio of oharga to 

(MM ia oaariy 3^ UiDOB laifar (ban (bat of 4 hydrogaat k«. and wboaa 
laaaa b tharafora pnaumably nearly 3,000 (udm ligfatar than hydrogao. 

Alaoat at ooea Ihb oemJuaiou waa ooaAmaad in a mora dramatis 
and uadantaodabla way by J. J. TboiMon. tba than youtli/ul dbaetoe 
af tba CaraaiUah Uboratoiy. But k4 bm lint pi^ np thb (bread 
of (ho atory a Gula fartbar back. 
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axvcal mkmrt SMITHSOMIAX wtiiTWOK. mx 
DtSOOVlAY or THt lUtCTKOK 

JUl U««Mtk tb* 

mnamltd ^arntim hBo«d from lBT«dg«tiw oi 4m. 

KNite. 4 iul «ip9ei4llr lU dteebufM «i slaetiMty M higlt 

TehAft* thmfh tabM ooouianir rukm gM<« 4t pmnm l4r 

tNknr ttninptMnr pcwm. Tb« tinkiiiC ■gnteriow 

nrw—n aod ontinljr k«s4m b4h4TMr «# thm ^Mc^Argai 
m4* i^mb tb« »««t rapaltf. ytt noa iMt*, Bibjvet of kbontCArjr 
ramNb of tboM diT*. 

It WM (fcM* jihwinTTin wbkk kd CroofeM to poatulau tb* sxi^ 
«w« of 4 Mjiiirtiw **fo(a 1 h out* of xn«ti«r,** dillmat fKnn tbe Bolid, 
liqtud. or kmodu* lUtaa. (Of coum, wo sow know tW Ooekta'* 
out* » ^ ^ •ut« of M4tUr.) Ono*. orbiU 

■itorartiroc k fbotofropk tbo B^poortoM ol o ditduufi ot wy low 
too prMBfo, Oodui W04 both ere d bj iha tm Ui4( oil tbe photo- 
cnpbk pUm m tho too« wUh bi* opf^Mtoo Uouno faffod. m if 
|i(ht'««raek b opiu cf tlMir opoquo wroppug. Ho ovoided tbo ttoaUo 
oftarwordo, howeror. by kMpiac hi* sow ovpply of fUtm !• o»otbor 
loooi oattl. ooo ot 4 dm, tboy vm wooUd fur aoo. Thao bo lolood 
44 03tp«ftaM4t4l dtteoliy. ond nimd moblng o (root dtocoruy. 

At oboot tba aome Um Rdn(c>B. i* Oonnoay, wm Uybg tho mmdo 
oxpoTMMOtv lad bo too WM trottUod by tbo foci^C ^ ^ photofrophie 

jOotoo. But, OB Iho Mcoy ffoos. bio kbontory OMioUat dlroetod bio 
otlaottoe to «ho praolior foot thot Omm focgod pUtoo, whoa dorolopwl, 
•howod tbo tmfo of 4 buob of koyt which bod oocodoatoly bo«A 
lykc on lop of tho bos of plaUo wbBo the •lortrio dlaehorfo uqiari* 
nwolo wwo in opofitka. IUMitcf« isuaodiouty lookod iaiu thh end 
diooowcd tbol the fo|gpii|t wm d*4 to pcftelntinf todiAtieM pro- 
dueod in the daehnrco tab# whoro tho eatbodo ray« otnick the taryet 
or oQoda. Thao by ocddont wort X-rayt diooo*or«d -that typo of 
aecUeat oot imommo in ocmooo wbon an oboarront oxponmonUr 
ii 4l werit. 

WbUo CO tho oobjoU cf acddcoto, I niflit iljyim to toll of another 
oeadMt wMeb did not bappen, aleo in oonoocCko with X-roye. 
Kor Boero then 1$ ywn afttf thiir dienerery, dofiolae mgod u to 
whether X-nyi wm fmttatkino, Uko h^l bot of rcry ehcrt waro 
Icwyth, or olocdncally aowtnJ poHioUi of omD mooo onid hifb epood. 
It WM oradeot that they wm oot «iaeuk«l|y rharyod. tinco thoir 
patho ware unafloctad by aloctric or maiCBotio fielda. Tbo badany 
adaoeato of tho Mutrwl particle thacry wm W. U. Bray;. In IhlS, at 
PfineailoB, O. W. Riebardeen triad an expcfimaot to eM if X-raye 
«D«ld be refracted by a prim, A pooittro roadt would Mpport 
wav* tboery of X-raya PoopU bad tnod thia with X-royo throu^ 
data phmt without eoco m . but Kaebankon had an idea that an 
irea pewn mi^t be mn efloctiTe. So bo pamd X-raya for bom 
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ud (Uj* thnMlcb tb« Uptnof «if* o# • GilUu* «J*lj naor bl^*. 
b«l wiliwut fisdiof *07 nCraMaao. If Im IimI hAppanad tty th« 
. «dft «f • «f 7 aul iDrtwKl of tU (idco «f iko ruor bdado. bo wooOd 
eniiotibudly turo Um |>««U*r diflf*c«kfi of Z-fAjo in 

poMific oyotkl*, dioootorod • oovpU of y««n Ukr by Lam, 

rrMmcb ADd Koipipiac ond dorolopoil by foihAr tod wo. W. H. 
Aod W. L. Brag)|, wbiob prarod both lb* w»tv oAtufo of Z^nyo Aod 
tho Alotnk IaUmo otractiiM of otyotAk. If R4oif«'s d»c<yT«ry of 
X-fAyt «M AO Aoeid«o(. iboo I ouppow RiobArdoon't fAtfan le da- 
OOMf diftAOtwo of Z-ny« wo* a imcaUto occiikol. I ofteo voodtf 
bow BiAiiy imporunt ooitAltvA Aeddmu liip pAoi ua wook by mobi 
B«l to nt Ucfc 00 tiM aabJotA of ttw doctron: H wao tho OAthodt 
roys. wbkb pcoduM tbo X^yo, wbkb iSoAlly tuiood 001 to bo c 1 m>> 
UoMUAVoti^AthicbapiodA TbwA OAtbodo ray* had bow oboarrod 
to idwot out io AUAicht Una bom Um nifoow of ooibeda in ruofiod 
fAOM (brougb which aiokrk cumott wm farad by Ufb Tolto 4 te. 
Obiwa wbkb Ui«y otfook booAinA luaiootM wilb AoonwoMit Ufht, 
Aod ob^k in UMor potha coot Abodowi. Bat tbtir traa mtum wba 
diodowd wboo o (MfiwC woo pUcwi mat Uw diacbArfo tubo. for tbco 
tboir pAlhA wan eorrod to a dboetwo diowiiif Uia( oAtboda ny* »aao 
a«c»<t^ obATcod. By nxAAauring ibla eurrAtura poodAOod by a 

mAfXMtM bald of known atra)((b, tad baIobv A pretty Aon aanaption 
tbAt tbe kBotte eeergy of Umm rtyt vaa dolonoiiMd by tho toIiaca 
A pplied to tbo tobe, d. J. ThociiAoo in 1897 lint ikowAd that oAthoda 
roya are oocoaraly cbaifad pATtkla with A t»tio of (kATB* to mm 
OOAriy 2.0ra nwM tbAt of bydn^put Ua furtlioru>or« abawod tbot 
tbae pATtkla aro of tha aamo typo, m nmnla ratio of chaice to niMa. 
fromwbAtovarfoogroAtbodomAkriAltboyaropfodtAcod. Uotbanfom 
anoounood tboa paniela, wbkb be aallod “eorpuodoo." to be uairoml 
€oaotit 4 iaato of aD wbalaocM Tboa Vaa Um oloetrai iliifOTAfAij 

MAaS AKO chakge of the klicthobi 

Quick aad faat came oxporimmta of ufmioua daisa to Altkjy tbo 
oImUoiia moM AceiMUly. They war* pdkd Um way and ibat by 
olacinc and mAgMtto fitidf. Thoy wm miiidit is naUtafo motal 
Qy-trapa, calkd Panday 01^, to iDaaaare tbar cbanre tad kkMtic 
utaify. Thoy vm doUctod ia ibaar paUw ataelHeaQy. or by pboto* 
papbie Plata or by fliMreOMnoe. OoaoanaUy refinod from tboi day 
** biMv that an oloetioQ hao a ratio of chart* to maa 
■bkii ■ about l.S 4 $ tfrna iba laniilaf ratio for a hydrcdiaa atoaw ioa. 

It WAA Abo rtry dairabb to know oApamuly tbo dur|* and tbo 
aaa of an oloctroB. aad Ml iual tbo ratio botveai that qaaanUoA 
So aa oraa aeora inlaootint oaporiaaoti ba* boas cartiod 00 
to maanro tbo dectreo'a efaaifo. TWy voio b^un in about 1900 
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bf i i. TTiaMii «•*! *»*• m0**c«“* H. A. WUtott. •»<! 

C T.B WiUoB. lthiak*h»rfrtwfD4<rf»ltomp**toB»Mw*^ 
«to«tna't (kais* win throw ui butwting tUcli^t «e th* veruttlit^ 
of fcttatiAo kUiick «tt • diftfwlt ptohl«n 
‘fha 4wt AttMRpM W«« by Town^id. by nwMu r tift* on the 

moOm and •tocUilttWttMi of iog prwtwcwd wh* •Iwwojjrtic fM w»* 
bwbblwl iD(o • npM of tit whioh wm ii«htly •upwutuntad with 
t«|iw, but tM tB«»y mMrtainUM wort inrolved to Mko tha 
week eowTinoinf. Tbo fini Mwptad iwniho wa* by J. 4 Tboeawitt, 
wbo, that u MilUr kUcoipt, Ms^od 4 UfhniqtM <4 peodonnf (of 
oMtroSed oewditiow, dofrtnped by hi» ooUaafu*. C. T. R. 
WUwn, wboM milhint wm it£Md fuJihtr by ba pop*!* H. A. WiUoo. 

It hul loaf b«ow ka«wit that waUr droplota ti da not feem in 
aw wlikh w aMOO^t nipotwUwratail with waUrmpor vnlaa then 
an fwffH. Uko opw^ o( daat, on whkh Ui« aoiotvo cwo mdaoM. 
LaUr, Tominil fowd that fof wil 4lo6 eondinw eo ieaa. tad mor* 
ftadily ow wofitiTo than on pooiliT# ioon. C. T. R. Wiloow daipB^ 
an in^rtl-a la whiA dtia«>frM akcowld bo wpomtoraeod with 
tort fufieiiwily to pocnit oondomatioo ol fee dropUu o« MgaUTO 
b«t aiot «• pooMr* Man. «4uefa wtro produoad by oocno OMTonimt 
irtttwiny iftot. So a fo( wao foctaail. k whkh «acb dioplot at waUr 
W40 ooDdowod ote a fMfalivo ktt. ThooaM waployod thk «p|i4rati« 
b tho foUowiof Baancff. 

Of ooutao, ihM foe gradaally aoUkd downward owdar tha jmU of 
paaity—alooly banaaoci tho dfopo war* aaMfl eomparad with tho 
oiaeOM raotitiarr of tha air thno^ which they faD. It wraa Itko tho 
alow Hitfac ol dust oa iho fnnutano attd door of a rooB. Bat tho 
tboory of tho rata at whkh a|ih«rot BSOro whB a fooea dmoa thorn 
throifh a oiaeoua modiwin waa ahaady well known, owlae to Sookoo's 
law. Fnm that lav, Moaunaewt ^ tho lata of fall of tho fog So 

f s nlBitm pwrrrm-f -t-‘ «*«»■» #■« «>.a 

top od^ of tho foR. eotnblaod wtth knowfedfo of tho force of gnrity 
and tho viscedty of air, onabUd Ihoason to cakuUto tho «so of tho 
lixlmdual fef dtoplola. Dividiaf tho total asmial ol wat«r in tha 
f(f by tha araewit in om drop Ravo him tha total nombor of foR drop. 
Iota, sad therrforo tha total ntinibar of oafatiTa ioaa. U. A. WUbm 
uddod tho rkinaniMl of aupotpeailf an ofartrk fiatd on tho Rnrita* 
tiooal field which pdkd tha drofn thmifh tha air. Thao, aa the toR 
aettUd to the bouem of Iho apparatoe. It dopoaitod ilo oloctrtc charfo, 
whkh altORother, was larfo lanwRh to bo moaourad with aa alacitotn- 
Otar. So, diridinR Ihia total eharRO by Iht nwmbor ed ioaa eompoaioc 
URani,aa tha eha/foef oaa ion, 3.0X10'** daecnatatk noita. Hub 
waa lha lint r«al maaaarocooBt ol tha rhargo of an oketroa, and waa 
iba vatoa Ruotad in tha lablaa of phyaioal roMlaau whan I bacasno a 
cmduala Btudant is 1010. 
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Aboat UwU tiiM MiUikaji, w1w> lua alwi^ kad * flair lor picUng 
■tfitagiotUj iaportaat aubjaeta to whiah la dofota hk iaraatiitatava 
talanta, oodartook with Ua aUideeta a nraluatioe of tbo alactrocuc 
cWfa. 8a u t aa a o| arror in tka fo( mackad wora vaB - 

Foe dropU4a ware not all iIm nuna «m, thaa^ maaaurtmaoM eoidd 
«b ]7 be tnade on tbooe wnaBcat onoa wUch MI noat riowlj: alio 
drejileta did oot ramalo ol conatont onaa teodiof to 

eoaporata a»d Uffir enaa to itrow; alao tb«aa wwa uoaroidaUa «oo> 
veeaioa cumnta in the air wfa^ modiflad tka rata of faO of the foe: 
t»d aoaae diopteca mifbt ooaiain oMte than one ieo. 

Vmiikan eiarartj aToad^ ar mtittmlnwl ihMa dilKeultuo b/ 
otij a dacia droplet of aom* ralathraljr nooTolatila liquid hka o41 or 
■ ■r cu ry. Bj looutne the iumiuadiiig air te an alectnc fidd ha could 
pot variaaia alaetrie ckarirn* on the drop, niutnviatine it b/a powerful 
liRht and neeiiie it hka a atar through a aaeaMriae taloMo^ be coald 
maarure Ua rate of fall uodar jparitjr and iia rata of riaa whan pulled 
upward afaiBat pantj bj aa alarkfe kdd, and heap raproline tlwoa 
ohacrvaiioBa for boora. Ihane tnaacurw&Miu vara ao practaa that, to 
kMp PMO with tkeo, be bad to XDoaauJO tka liaeodtjr of air with liitkar> 
10 qaaquallad aoeuraey. WImo all Ikia waa dooe^ ha bad prorad 
cxmduATdf that aU aiactile obatfai are mt^ivl muItiplM of a fonda> 
meatal unit charfai tka dectroo, tke ralua of vklch be eta aa 4.T74 
X10‘** aleetreaUtte oaite—aboot 40 pwtaet Urftr than tke eorlitf 
eatimatea and bakarad bj MtUikaa to ba correct witkiii oaa part ta a 
thoaaiad. 

WItbut tba paU kalf-doa*n Teaziy kowaer, doekt ka* boMk thrown 
on the aaliinatM aoeuniojr of t^ raloe from a dtflarant directioa. 

1a work with X-raja. Orifuallj, X'lay dilfracUoo experiment in 
rryacala proved tke feocnetnc arrac^ianwit of atoftw in the cryaulai 
bvididnoteatahliak tkeacaloordietaaeeabctvea atoon or tka X-r«y 
WTO Iroftk. Tbeae diataacea, onoa the amngenMSl of atoina waa 
known, ware calculated from aboolute taluaa of tka waiiku of tha 
atoina, v-bieb in turn vert darivad froei dwtroohaouMl equivataoU 
aod the value of tke WrcUonk ckaieo- IVtia X«ray wave koftba, 
MBaee of atoina and lUeiaacea bateoau aloiaa Ia cuyiUda all kad ralvaa 
depeadaet oa knoaledtro of tke ehaifo of tha dactnw. 

Keocfiiljr, however, A. IT. Oomptoo. BeanlaA, and othan haw 
***ce*rded tA raalriAt n iaaeureiAtnta of X-njr vavt l«o(tha by ddfrart- 
ic« X-raye from a fratme ralad with IA,OOO^POO porahal fine knaa to 
the twih, and operatinx near the anfU of (raiinf inrldaaae. Tkme 
OMaaurecnanU iarolro oiify lci>owUd(« of the aunber of laea par iDck 
eai tka sratinx. and tha aag^ af ionidaace aed diffrattko of the X- 
ray»—both dapending only on nuaeunDieou ef length and capable of 
high proddoB. X->ray wave IcAgtha thua nraacrod were a little dif* 
faraot from tha aarliar aocepted valuta, and Ihia oaat doubt on the 
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X-njm^aMm. T1» di#«~ w*t d» 4 W»f^ <«ly* J*« “ 
M^bia k meut *i«L«f tUt «ri»«nm«to nc< b*«j m •««•»« m 
bdiertd ar that tbif* vm mat tantnopoMai ooapKeatioc ^»nr 
So MUIlUan'* »«*k ^ r opio t o d m raiiou Uhor»tori« »ilh 
rc<Umi-at-. M tko mo of ■ ranaftablr noorolatilo ol for th« 
dnp. B«ia>oehW«ior*Mfoo«ltoBoinUwmoofUwo«too^a»o 
Tfteoatj^ ol air. Dvtns tb* pMi yaat KolUtrap, ol Upfoala, baa tItiM 
paUbhod a rovMid “id-drop" «i«4MfnBatiim of dactronk cfa«r|o aa 
4J(I0X10~>*E. S. U.» which n in axcfOnk agmeB«Bl witb tba "X* 
ray" drUmkoatioiw. Boardao baa itak pf otwi t e d bia awn oewflma- 
Itoo of tkw ifraccMat bafara tka Anccwaa PbjaiMl Socm« 7- 
II M aa nianatinf octDddiBoa tkat tbaa btal vatwa of tha oba^fo 
ol tha tkfitma k acacd; Um oaoM aa tba iguro pvon by Botbaafoad 
SO yaan tbow^ IkM datamiBad witk ae nuck bM pradnoa tbat 
Boi mock eoalidcooa wu plaoad in H, atcopi aa to acd« ol aacwtoda. 
It vaa tkao known tkal ika alpha ray* frooa radium ara kikua atacaa 
arideb bava kat two daciroM and an ikirofora doably poMtivaly 
ebarfwl. Butkcrford cauchl a lai ol tbna alpha ray* lo a maiol 
tnpi sMaaoftac tbair apyif lo itarllla ehoxyo wilk aa alaotmeopo, 
and on-mtiny tbam by tba aotattllatinM wfaieb tlwy pfodooad on 
oirikinc a •aenacant town or oibcrwk*. Dmdiay Uw ckary* 
^ the wunbca yara bin double (ka eloHnwe <ka^, vbieb ha thna 
10 ba 4.8 X 10“** B. 8. U. JUrcady knowtey tba ratio of 
rkary* to laaaa witb bi^ prec i afaa. thia toIm ol tka dtarca wtablaa 
aa M fix tka aUttrea'a man aa 0.061 X 1<^ fraan. 

iLScrkouAAXKnc masb 

Wkaa m apeak ol tha nan ol aa elortroo. bowerw. «* aaur a 
vkola new field of idoaa Sosna yean baton the dncoracy of eleaUooa, 
J. J. Ibonwoa bad potelad e«t tbat aa aUctiifiad partiela will p c ■ eaa 
iaartia. tbat ia, naaa, aimply ia nrtna ol iu ebarfe akww, imapoetne 
of wbatbar or not it hn mj ana of tbo ^riUtiocial typo which w* 
bare beaa aeoutlomed to think al. Tbia "alaetremai^iatie'' m an 
eenn abewt fresn tka fact that any metkaakal aoarfy which ia 
tapooded In accokratiny aa alectric ebaifo a Uastformed into tke 
aaaqcy «t tka mafnatk ftcU auirouadiaf tha daetiifiad partiok ia 
rirttM of ita auHem. In fact, tba kinatie tattfy ol a tnorinc oketrie 
chant* it found to b« amply the ooercy ol lie nMcnetio field and 
depend* onfy eo the a^aar* ol iba Telodty of tka ckarya, tha amonnt of 
ebary* and tba gaMMtrioal ikape of the ckarfO 
Making the ainpkac pnaablo anumptica* about Ike dmpo ol an 
alaoUtai, aueb a* a aeSd apkan or a kollw apboricol dtall ol aloetrieUy, 
and afleumiag all ita stan to b* of aiaetronu^tie ecigin, tka dia m a tar 
ol to datnawa* calculated to bo of the coder ol ID*** cm. It muM 
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b* wnphawwd, bowsvar, tliat tlua catimate oi OM is oo4, blc* tb« 
diu^ and ■■■. a dc&nita iMMuiveMat, bat it nmply an Mtinata 
baaed on aMumptloaa, at Wait me of whkb b quite laooaciaan. fm 
wble «* bar* botb lope and experimeat to beelc up tbe aa>ampik»a 
Ibat all tbe maa of the dactraa ia of thia alaetaoBafDatM orifia, wa 
niiM eotifaa to utter igMoranoe Ttifardlac the ibape of the alaclran. 
Indeed, eoene facie aap^l ibei it map bere differeat iiaee and 
abaiMa ia dUfereet eeTireaneata, aa ia the ftoe «ute or ia aa orbit of 
an atooD or in Ibe oucloua of aa atocn. fk» our estinute of KT** eat 
for the tiae of the oloetroa b, at bert, vary ervda. 

The idea of aleetromafaetae maai waa atroailjr nipported b^ tbo 
fac4 that irMarujetncela of llir moM of vary fiat taovinc olactniM, 
tbiea|h mfMeureineata of the ratio of <bar|e to meat of beta raya 
frera radium «r ratbode raya in lucb>voHaca dieebarfe lubee, tbcwed 
that tbcar maaa ia not roaUy a cooataat thin( bnt inoroiaeo «fib the 
a p oed of the eleetroi. Tbe value of oleeUoo naeaa pres above 
appliM. otrietly apaaktnf. atdy to an eleeiroo at rwt. I^cleaQy, 
however, it la aoourato cwouth for practical purpoaaa for elactnw 
epeode below abewt oae-teoth the ep^ of bcbt. At Ihii epted the 
eleetton'e naaaa b about half of one peroeot larfer than d it were at 
rent. At rtiB hi^w apoadt, the ntaaa iarreaate more and more rapidly, 
approaohlBf iaSoite naae ae the apaed of liidtt b approached. 

Theaa facte, axpertmentally determinad, were cbown by Abrahan 
to be of the type expoctad if the cncira maaa of an eloolron b of aleetro. 
iMcnetio ori^, due entirely to ib ebctrk cbarf*. It waa thia 
arpuneat. which bee hmw raeeivad ooodmwtioa from oibec dareecione, 
vhlob waa the baba of the theory tint al maaa. that b, all matter, ta 
aiaoUkal. Bowevar, the ample eleetroeaacnoiio eoarvpia were not 
quite adequate to give an aecttraU quaattlAlive mUvpretetioa of 
ibaa axpirinwnta. and it reqabred Uie additional iatfodueiioti by 
LermU of the cooc^ita of the apecial theory of raktavity to briig 
about complete interpretetioo ef the eape r lawata. 

THK BLBCnON AMD qVAMTttM ntlOtlV 

Juct two tbinga more do we know aeearatdy about the preperttae 
of ebetfusa, ia additioo to tbair obarKv and naaaa. We know that 
they are alio tiny aaegnrte of etrengUi equal to tha banc unit ef taeg« 
netie moineat fretrally eaDad tb* Bohr nagneton. Onee the abctroo 
bad b(«D dboovmd, it beoanie nahiral to aack in it alao tba axplana* 
lioo of magnetH (dMoomeca, Bn«e it waa oajy aaetiaary to aHuae 
that tbo (botridty of aa eleeuvn b whirling about aa avU_, and tha 
elaetruB beoomea endowed with tba propertMa of a tiny magnet. 
Paruotw, Webater, and otkera aiaraised the poeabihtioa inbertot la 
varioua ammad oaaflgurattoaa. with inliemliag reeidte. But it ww 
0 ^ with the intfuduction of the quantum tbaory for the mterprHa* 
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tbe riKUM W, withiA dM Um «iM«l bMB IWI <m A Will. 

MUbbibMl bMU. . . n .1 

Tbi »tbir «i kMV il pfrtiApe ibi BMit viiaqtwm of All Um 
ikctraa'i 9 C 9 »«rti«»-if ImLaym Klu a vata wb«i ti eattdii with 
oihv ob)Mtt DATwa tod OwnMT diAooTArad (hit in dw Boll 
UhontoM, wUle caminiBinc Uw wa; In whi«h a bM« of oUetncA, 
acUcot iw A ioUi autlAM, wa* ACAtliVAd ot N0M4Ad ll- Thw^ 
loaiul. if (h* amIam WAfi CfTiUllise. tkAl thi aUcUthu wmn KAtUmd 
jw 4 hhA didnctol X<A 7 «. but Uuu, uaUIu X-cata, Um wat« Ua|th 
of AB diCttOA iA BOt M but VAMA lOTAfiAlr At tM tpAod. J. J. 
ThOMMA't AAA, O. P- Tbowwi, biA smuIa Tity fflitmiftAUBt Atudini 
of tte pfMDomooan, which it tb# toTAno of tho Ooopum ACwti 
to(«thcr thoy boT* phyncittt two Mottoao: “pAHiciAA b«hATA 
bkA WAVM AAd WATM bthATA Uki pArtickw*’ Aod *'H«n‘A to the alec- 
tron; loof moy iba wata.” Om of tho ttiuapht of tho tiew wata 

(a bfABd of quMtent noehAHMA) it thAt It offtn a eitdiiUB 
Af AfplABAlMO of UmAO AUABCA fbAWAWB A Bttl »/ AUbjiVt Of thO 
ibctTOA to too kic to tot mo AMAOfit a d i^ r w Ann on waaa 

nONiriCAKCK OF TH« ELBCTBON COSCEFT 

With thto tketdi of Iht ttoeUoo itodf botoo w. to* ut turn to miao 
of tbt own imperUAl dbocUono in wiiich tho oloctran ha* fivKi UA AO 
lAUtpiTUOoa of dw fihyacAl AliiTAC9A gAOorAUy. Immwti i liJ y w«rA 
—iho phrAfimwit of tlcott«]y«n And «f toAiaatkiTi t OAi f Ally. 
ferioM war* tompiy aIoou or groutw Af Atom* which hod fAinad or kwt 
OAA or tnoTA tofCMOA. PriAiAry nhiMWAl focom w«a AiplaloAd m tho 
ntortrnotatir attrAetMCi botWAAd Atotnio froupA which. NApMUTAly, 
(OAUtoMd AA AXCMC OT A dc6d*Dcy of Atoc t moA. (Th* Boore rc&Dod 
iolorprctAtkia of thcmkAl foroAt within tho pant hAii<daacB yoAn, by 
PauIm^ mod (lUt#r. has kaM hwaad upon tha qoAAtiina theory of 
Atowtoe stmUirA.) 

Tba Utno typa of nyi from rndkACUv A MhatAAOCA WATA ia tArpCAtfd: 
AlphA loya M heliBm aUam whaeb hAd Wt two alaclrona; bolA nya aa 
dectrona; and punma rayi ■ X^raydUce radiAlionA In fAOt> 1 )a(> 
qiunt abowod tbr mAfActio dcAcotion of baCA reya in th# aAma yaor, 
1807, that Umamoa ahowod tha mifaafto daflacAMA of oathoda rayt 
and tAtorpraAod Umb At alactrona. 

For BtAoj yaATA two uoai^tUiAAd phtBOApacA had bacA atudrad in 

motah. Whan hq^kly haatad or whan iHumanatad by ultemviota* ii^t, 
matato bad haao ihewn to aodt AapatlTA alACtrteity. It vaa tha work 
of but A yaar, aftar tha dtooovary of tha alcotroo, for F. J. Tbooiaoc 
and fato papato to ahow that both thaao phenooMAA Motiat ia tha 
tenfarionofdactront. BAtbywhAtmaehAnitaMAJAthaythuAattitlAdT 
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Tlukt WM a qaartkon cKa aliidr of whkfa haa bd t» flMst important 
thaoratkal and prae4kal rocMqiianoaa. 

RklianlaoD, fint m a ^ ^ooMoa aad Umi m • prw fraa or al 
PriaMton in tha aariy IdOO*!. darttepod Um tlMory of tliemioiik 
omiaaioe of aUobvna. aooontinc to vbkh tka daotroaa an araperatod 
from Um «urfac« of a taiaal at Ugk umprraturm by a profaaa rery 
analofoua to otraporatMO of nolaotilaa. Tha elaotrona an aa m aii d to 
ban llta aama diatribatioo of kinack aiatpH that mobctilaa p on oar 
at tha rant taiaparat«n ia aotordanea with tba prio^oa of kioatk 
thaocy. Tboy oaeapa fron tha nrfaea. if thay raiuh it, with aneofh 
aaatvy to taka tlmwi away in apita of the atiraMkm toodtoc to pull cho 
atocCroo back into (ha naata). Ttiia attraction ir arp roarw i m Unnr of 
tha now famotn **work4unetion.*‘ a aort of lataai hMt of oraporaliOQ 
of rfaotrooa, which it tha work that mwi ba dotw to gat an afoctron 
cbar of tin aorftoa. With thaaa aimpU at aaaptioot, ao aquation wta 
darind for tha rata of amaaMoo of alaMMMy aa a funetsoa of treipara* 
tura whkh kM atood ttw tort of 'pechapa M wida a ranga of experinMtD' 
tatioD aa any other aquatioa of phyaict. a raafa of Tihiaa of aaro than 
a (old in oumot without any dataotabla dapattun 

froai tha thaory, if thia it propariy appiiad. 

Rkhardaoa't maaaurteioula of tha *'waclc<fwKtMa‘' of rarieut 
HMtali thowad that thaaa vahMa ran oloaaly parallal with ooa of tha 
loogaat kzwwn but laaat nodmatood proptrtiaa of matalt, naoMly, tbair 
ooataol potanilal propartiaa. By oontaat lUffaraoca of poMntia) la 
meant tha voHaga diffarmee be t weon the rawfaoea of two metal* when 
thay an placed in contaek Rwhardaee feund that tha differoooa 
batwaon the ‘‘wark'funadon" of two mecala waa, within tha Umita of 
aeeutacy of tha data, tha aama aa Utair contact diflarmoe af potantaal. 
Ha thaiWora propoaad tha thaory that tha oontact potantial property 
of a tnctal ia daUcminod minply by (ha work otommry la raMora an 
alacaron from ita rurfaea. 

JU a bagiaaiof grudnala atudanl under Riehardaou in tbiO, I waa 
pm (ha lob of undrrUktog a taaa of Uua thaory through exparimma 
on tha othar Jrctroo amillirq; pheMomanou, tha photualeelcie affret. 
EiMiaAn 4 taw yaara bafor* had propoaad hia famoua phetoefactne 
equataoa, which waa a cootributioo to pbyiical thaory ***»«*«**»y com* 
parablo in importanto and ihua far mora uaaful in ita apphMtioea 
than hia wiora rnipreaWTa and widar publidiad ganaral (he^ of rala> 
tirity. ArronUag (o it. an daclroa m a matal may raodve trom tha 
IncUmit SrHi eui amount of aoargy proportiooal to tha fraqweucy of 
tha light—to ba ainat. an acMCgy equal to PUaeh'a eomtant h tkae# 
tha frequency r. ff it aarapea from tha moul, It muat do an amount 
of work w (o gat aw«y, ao Uiat iu kiiMtic anargy after eocnpa from 
tha maul wmiild ba the diftratoce Ar'~w. Obvioualy, by meu u ring 
thaaa kinetic coargiaa of alactrona liberatad (roen rarioua maul* by 
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of rftriow (nqwocm, U mIukiU h» po«ibU lo find o«t if th* 
‘'wark-fwMtioiw'* * of diffcnot mtula «!• mdotcl t«bt«d tO thoir 
ooBtMt iiSttmem of pofoninl io lh» mAOMT pcwlkted bj Rid^nl- 
■lali Umotj- 

U tw* piipM, by ■« ia I01> and jotaUy with lUcbftrdioatQ 1912, 
il mo cDooludMl ftru Oui Um ooaMct diffcrmoM of potastUl (Wo 
rolatod to Iho **vock>f«l»a(»oo>” !Uebo«d*an hod preiwUd, 
•ml mttatiir tbot BiwAwa’a pbotoolMmo oqootiflB. rotbar llias a 
rival ibaofy tbw tndar iliic nminn . proparly dcoertbed tbo faMa. 
fnt^oiMf WMiIUoHNitjr wUb tUo Moood popar. Umt* «fi|M«rod 
Um npart of a «««■»*> ▼cfiSeatioB of EuwUia't oquatko by A. L. 
H^Imo. Um In EncUnl, ibou^ lackiDC Uie quaoliutiTo oxinoctkm 
oofitoet of potoaUal. 

Tkia Mity work ww oei vwy oerarota^ paitly baoaiiM of kok of 
lood oaaiam larhoatiiir for mainiainhif UBtandabod Mufacoa in a 
TacuiOD, pantjr thno^ lack of cooMaat ao«r«aa of ohnnolH Vietu 
aad poi^ bacoMO iba uhraviolot tportfocraidH aoMl to iaolalo tko 
Tahona oara ianftha of li^t kbto a cortaio apocTral impurity of aoM- 
tMad&nktofoUMrvavo koctba Tb«oa ao«»«m of offot aara rocog- 
Tiiirii bat Bot owctBiao altaa MiTHban, in 1916, mada a M ril dag ad- 
vanea by doubfy puriflad Kgbt or otbanriM cocnctinff for tbo 
rCoota of imparity, aad aaeurod a va ri flcatjou of Etnotctt'a oqoaUoa 
ubaeh «aa far mara aoraraU than lha tailirr work at rcfarda tlie 
valua of rUodc'i comunt k. Id fact, kiilkkao'a work rctxtaina to 
lUa day M ooa of tba beat dotonamatwoa of thw importaal eonacaai. 
b ngard Io Um ‘SaorieduaetMo." bovarar. tbk work of MUUcaD'l 
WBB not ■> ruBBarnfal, far, after hariig apparwUy dneorarad facta at 
Tariaoot oitb Bictarfaoa'a bfacprtlotiM of tb oqnatMo and ifa 
ralatko to oentact potaottak, tboaa diirro nt aa w«m ohiMUly feimd 
to nmdt a bolfa of oparimaatal procodofo or tnlorproUUoo, to Uiat 
Rkbaidion'a intarpnution of Ebitcia’a equattoo atill boMa. 

la bolb tbarmwaae and photodietrie kfccta, tbaomtical I'rfirnaamU 
ban baa mtnxlDcad by tba raoat qaantuia tnarhanva, acd cma 
adnnoM mad* io oxpiRmatal tocbniqoo. Uoorrar, it ■ fair to 
aay that Umr iaUrpnlalioaa on Um •faelroo tbaocy bavo boae anaong 
lb* mjor aobionaawiia of ihia Uioary. 

cxiKDvcnox or mstau 

WTiifa wo araop tba aob^t of aloctnoity in mkab, wbat cooitittito* 
tba yiuBomanoa of coiy fiev of olKtriaty tbat fa tba dutnfafahistg 
faatiin of aetafar J. J. Thocoaon at owco tuggoatrd that thta Boat bo 
dwa to tba axbiMM* la attab of ilartroaa tnm tnm tbear ponat aloow, 
tnoriag fraaly, on^t for oollUoatf, wbeamr aa ofaetric field war 
appbad in tbo natal. Tba tbeoiy tbta wockad out wma attnciiTo, 
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bui it anoouaUtwd innonatUodo. ThiM wm not won anj n«) 
thftt alaetheitj ia bimUIi vu eeediaettd by 

Tboa •kof camn Tohota villi ou d Us hriOunt itltta. tkilfully 
kikivad by upanniKii. It bad aariur bMO timttHil Uiat, vtularer 
&ra Um carrton of oleeuie curmt in siotali, K tbeold bo pfianbiii lo 
c«BUif«(o tbcoB toward Ibo poiipbaiy of • diak U Uiii w«ro routod 
TCfy rapid^ about Ito axit. To bo noro fpocibc, if okctroM aro froe 
to moTo ia cuMala and (1 a odn omumcU tbo tanlor and tbo poripbary 
of tbo roUUnc diik throu^ bcbtly ptoMBC bniob (ontarta. alaetratu 
abooJd bo tbrovn oQt of tbo dUc at Ito pariplwy aad pOM back Bio 
Uu caatar of tba duk tbroiifk tbo viro. It vonU ba lathM^ aa^ogow 
to a cumot of vator drivoo by a ceturifagnl pump tbmigb a pipe 
dredt. B«t all aUatapia to datoct ou(b cunooU prorad futik^ b^ 
eatioa tba eurrooto prodocad by tba frietiaci of tbo eoatact afunat tba 
poripbary veto hr Inrsar than tha cunonto to ba copeetad from tba 
of doctrona. 

Bat Totnan devioad two tnathado of fhdaf povarful ■nfokiaUmio 
to Baial coodaotora to ouch taottaor that ha vm abla to mtrtnm tba 
faobla aloctric eumnia iWt w«r» poodaead M tbo cankn of ihirtrin'ty 
in tba maul won aboJoea back and forth, aod kia obowod 

that theoe cumnto vara in daod of tbo aUa to bo expoetad if tba (ninant 
ia earriad by rlr otr caa. Thio ia our dtnct avidanM that doclnma 
carry the eleetrie rarmt in Bcfah. Tbo by wUeb tboy 

do ihia it nov to bo diiclooad by Slatar, oa tba bwaa of an 

appBaaiiioo af quantum nwwhanoco aed ipoctraaoopio i doa t to OBUb. 
and ocaln ia aa axaaapla of tbo raTudiif pow of t^ <)uantum tbmcy 
to mccoad whara oldar rlaoiifal thaoiy wna popincly n^witrn. but 
xoadaquato. 

mttxnrut or thk atou 

Now that 1 oomo lo ib« moot banc of all tbo phaoamaoa wUob the 
alactnio baa bam callad upon to intacpm, 1 alnooi boa courage, for 
tbo oubjoct it loo vaot aad complax for anjtbiag but *^* y ^* r ao dir 
tnobnaot. I rnfar to tba •tnoctvro of olona. Pravioua to tbo ^ 
oavory of tbo oUctroo, Storally tnthiDg waa known of Iba intomal 
oiruetufo or eampMtttoo of atoma. With tbia dnooTaty, bow«^, it 
iiBmadialaly bocaaoe eridaat that all atona aoaiala daetrau and an 
oquiraloBt amount of poaiUTo docufatly ia Moia fora. It vaa agnlo 
J- J. Tbomoon'o gcaiua wboob bn^tao iba iaTaodgation of tbr isoar 
aloa. Thn vw only about 36 yean ago. 

Tbooaooa fooaoaad that, if X*niyi vwa made tv hB oo any aab* 
otanca, tba dactrona ia tbo atomo af iba aubaianao would ba forood to 
Tlbrato back aad forth by tha povarful alternating daetrie foroM in 
^ ^-ray warao. But, la Um vUiraiu^ back and forth, tbeoe dec- 
tioca would ra-nubata aaoondary X*tny> ia aS dbwcdwia He caleu* 
latad juaa what traction of ibe erigiaal X-ray anargy ougbi to ba tbua 
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nmltt b* vw tba» ftbia to ookuloM Uw •nmhm <4 «l«etn>M wfcich 
paHoHMd ibt r*^wliaioo m •«<& «m. The** wwlu iwlxatod 
iWt the maW «l MCb wtinc 4*c4roii* ta a*ch Aten wm tbovt holt 
Iho Tdu* <4 the ehimaai Moak mi^t oi (he »(«•(. Tb«e fi«4 w*ro 

oe«itMl(b*aleett«o*in*a»(oi». . . « 

Ruthtfford umI ha pai«b. Mtd by th* msUMmAacAl Aiulyiu or 
Dwin, «^vt««i( the pitihlan inai * dUTenot poini «r nnw. They 
•tudkd’th* datribatuo «S deflection of elphe pertkle*, ^at ««( of 
radMMHiTe Mt«ruh, w thae Blpho poiU^ tnnewd Uiia ebcM* 
of nM meteride. Ihty fouad t^ thi* diaerihutioo va 
totirdy *b»l would he expwAed if the daflectloo* wm produced by 
4 wdiMry (kesroeutie {areei, ftiyinc ^ •qww* of the daunoe, 
betvetD th* etthe perticl* ead » tr«y fBMll ohjwt oontdsuaf moM 
of (he MM* hi eoch eleaa. ^%wy were (hue to ibAW thet thi* 
^«ii obieet i* not Bon thui ou t«a«Uioai>ndth of (be diaoMicr of 
Ih* tliet ii coaUioed tubMeatUDy *11 Ui* a*** of the etoa end 
(h»l h OMiicd • poatiTe eUe«M checye «t«Al, ia eUetraaie unite, to 
•heat heir the eh fieri etonk WMfht of the etecD. 

Thu* AToa the eosoopt th*t the *(001 i* oeopneed of * peridre 
nurteni of i^mI (tinMfieiiifa eniTounJed by electroa* (o the nvmhee 
of About hrif tfeA Atook weight. 

Tine bod aanriy bemw AAC*hlieh«d wbea U wa* bnUiADtly refined 
fd ratcaifail by juk brion be weal lo bk eatimriy death 

iii(heQt«AtWerial9l4. Meeriay bad uAd* • boa! iii8«ak«a uudy 
of th* lyectni of Xaiyi of a large Buiabw of (be chn mk ri alBiMaii, 
oaiac A nodiflcAtiect ef (be X*ny i^eelcoeeopy (echaiqoe developed 
by (be Bn«pi. He found that (bo aiuAre roou ef (be froqueiua« of 
lb* chAfOcmkt k X*fay lines von numncally T«y Alia^ reUleri 
to (be mmber which gave the plaee of the elMnent tm (he pe n od to 
tibk ef (be elwarat*, •• uaefri to ebemkU bat lo faliiriy vUbeut 
Axplaoaliiui. 7bu» Ibk nainber eoquixed a lUIbBt* phyit^ Bgaifl- 
oeaw and i* bow w«U known aa the “aleeaie aamber." 

For al the ckmcate beafkr Ibaa bydrogBi. thk atosiii: namber is 
about half (be atoaf weight sad, to naho a long etory ihort, this 
aloaic number tarn* o«t to be enotly the auinbiw of rieetrooic unite 
of chaige on aa atomie anrieuB. e* (ha number ef elootroaa tn Uw 
atom oulkdo the aackwa. Al tho aaB* tuaa, MoBley’* work prorod 
to be one of the gnnleet ndvaneee ever oMde ia the humt iatorprotiTe 
fida of chMnlatiy. 

How that the nuoibcr of aieckuoa in oath atom wm kaown, the next 
•Up ww to waafar bow they were nneagrd. wbai held thwn ia place 
and what they woe daag ia (bar fparo tinw. S ugg okioM war* not 
■iowineonuDg. In face, onai before MoetisT^ work, two nTrilheorMa 
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ImJ om bjr clwBst Lmi wd lartudid by 

iiMtr to aplftis Um ilifMlioiMl •ymmatriM of aioat in tadtcM^ by 
Ibw kmImW coisbcniac tomij sad lb* tUrM by pliyikift 
Bobr io Mpowt for opociis. OrmimJij (bo Bobr thoocy bso bMi 
doTOk^od (6 inohido tbi wjmmttriM ol (^ LowioJ^j^bmit (boorji o» 
thst msy bo Hold u> bo iDorsidf witb nosy Dio|or oddlttom loo 
asmorooo to ms t ios. 

It wu B^hKo boU ftslts to ooot of ooroo of tbo foMoro of oUnksl 
morhssini, vliicli hod booo (tiiij woU prortd inodoqaoto to noot Ibo 
•tuoiics, snd to derito o mw roocbonioo froaUy to noot Ibo limpiau 
knows fselo of otoouc otnicluro osd <porlnwnjijr <ko kydiofos 
otool osd (bo otonlo bydrocon opoetmtii Is do<f« lo, be si ono 
olnko brouobi isto Ibo osibo picluro Uio ousalun Ihoery of rodis* 
lies, (be olotuosie etnecisroof ibo otom osd tbe fooie of ipoettoeeofiy. 
Ho hod bb ctofOfm noiiof is s dfculor orbit omtad the 
under ibo rofskr loss of ekotrooutb ottwtton osd coathftorol 
foroo. Bui bo etipuUtod Uiot only oueb orkito woro positble is wkeob 
Ibo osfulor mooMstun of Um oloctfos woo os iniosrol multipb of 
nosob'e rosetosi A dividod by 2r. Ho obo otipolotod ibsi (be 
oboiiTNto ebosld sot fsdioto oooegy vbib roTofnni is ibnlf srktis, 
bsi only wbso (boy jnnpod 1ms oso orbit to osotbor. Is ihto no# 
the froqueocy of bgbi rsdiio«d wee OQuol to tbo chosen ot oooriy of 
the (doelfes bet noon (be two orUbe, divided by PbsokV ooooto&t A. 
VTiUi (ban ominpiiMO* tbe ^setn ofhydnfos osd of hibsm 
wore qusstitstiTdy sopkisod in tbeif noin fooittm» but not to (beir 
floor deuUe. 

This eone tbe Grost Wor, osd wo beord bub of otomk UAiouero 
to tbe Uoitod dtotos But is Oensssy* SoenBMorfeM wn oxtoodinf 
Bohr'e kUoe is moa tatomiinc *«y** Hndnved tho(>bycositd«fiag 
olUpbo eo woD 40 rirrulor o«tite» osd loldoit ooeowst ^ tbe vonntios 
of tbe tIoctrcm*i mon witb epoed, tbe fise detsib oe woU oe tbo flools 
fbotoroo is tbe epooiro of hydroc^^t ioseeod befiun wore oooursloiy 
oiptoised He eleo ehowod bow tbe Ibeoer oouid bo ostosdod to deol 
witb otomi where Umto were mssy obciroso raorisK to ocbiio. Ho 
•boorod ibot (boeo odditiras) ooseepto wore in ibo ii(ht diieoUQS to 
ozpkto tbe Bboro eocnpliootod ipoetro bolb is Uio vbeUe osd is Uis 
X«roy ropons 

flPSCTlUL LtKBfl 

Whoa (hie new work Ant wu knows is Anenoo, It etoitod tbe neet 
frreriib end oonmo edosliOc ocUrity (faol tbe cowovy hso erer 
k nows, wbwb w etiU n p f ogrfoo with unkniiuebtd ooel osd witb 
iscftoiang produetiTo effootivtseoe. 1 woU romonbor wbes tbe &ni 
copy of Somnorfdd'o Atomhou usd Spectrolbnoo eonoo to Amocioo 
to tbe p ontedw of Prof. T. W. Bridenns. Ustfl Uter oopioe orriTod, 
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h» kMw *0 P«»C* ••d BO poT*cy, (or W»* bMi«ad li7 

(rund* w»atii« lo md ik* l«ok—wUeb ho wohM not ollonr to go 
Mt o( Ui poMMOB. 1 rM«n, too. tho ndiSaB populMitj o( tlM oal7 
two «r tljoo »*• in Amann "ho know ••rioi wm. 

^•tctofof*, pTMtleilj our onljr iotMual in fpoetn hnd bron in llto 
ooltaniy Ttrk^ ot ipoetrowopr mad by chamialn ia idnntifyinc 
tfctmiml ikmooto. ^'o lotarpratira qulily W rponk of kMl hotborto 
boon to tb« mumomI lOfoUritiM whirb bnd bMB 

direoTOud in the vibncioo (roquandM of gtoupt of tpoctium Km. 

I raenO, too, tb* dianny with whioh v* found only n knndful of 
mndma^Enl iibjrifii>i wood • tW ■Mlyiienl dyunnuen undoriying 
tbo now oMBAe Kmetun tknenn. la tko tumoMr of 1?2I, boring 
boM Uu^t by «oe of (hooo fnv m otho m at k nl phyacato. 1 w«at to tKo 
UMTonity of tn Ueluto ea SecnoMrltld’o tbooiy, ond louad 

ibM oltB F. A. Sowadm. tairHod to import hm knowlodft of rpoetRun 
•oMo. IntboviniaroflPM, Bontaddordnohomf JuntooDounoad 
n arw dtrokipmal ia qunatum irtwTiioi, I found naor* iWn 90 
AmorMOM m OAitugn nt tbia Count of qunntum wtodoBl. A yuor 
iMw tboy voro ot Zuricdk. with .’’tebiddingw. A oouplo of yonn Intor, 
Ba^nbng ot Lapc« ond Umb DItm oi GambcUgo bold tbo 
moncU «f quantum tbaory In Anarieo, eontabntioM nro ooming 
nfidly. portkulariy in ibe fioMa of ^pbeniioa to cboniool iaUr* 
protoboar, motob rad o(l>or oompka aivobaa* 

From all that bar erona tbs aUirboa which pmalUd Dime, n tow 
yoon tgo, to writs: '*Tlia uaduriyiag pdtyincal Inwa nsosaMfy lor tbs 
nolbamtiml tboocy of o Urgo p^ of pl^riico imd tbo wbolo of tbnea* 
latiy MO lh«a oomptaMty kam^ and tbs dUAealty Is oaly tboa tbs 
mnctoppfcabonof tbewlnwilBndrtooquotkmoBwa^tooocunplKutrd 
to b# roiiUn* But if oay ombitMi ywung HMaiatt bo discowragod 
last tbsro bo Hula Wt to do, Uc him eonaidar tbs uaaiiiJorod oIobom 
nnekus. or tba fneO that arory sUampt to apply tbaaa laws, which 
look to aabafactory to oa aaw, dia c loaaa now raiiina of kaovit^ atall 
OMcplorad. 

Ttana forbida naobon of the aoM intatoating work whkk wna dona 
to chock aad axtsad tba tbaoriw of alooue aCructuto, through diroct 
m aaa w o m a n t «f tba aaatfy autaa of atoCM and nolaeulM by carafuQy 
ocAiroilad bomtnrdmcat of thaas piolecalan by alactroaa. Dagon by 
Piuadc mod Harts ia Gormaay, much «f thaa wc^ waa doaa in Amtfi-a 
by Foots and M ohltr at lbs Buraau of Stsndard*, by my atudtata at 
Priaotton aad by Tate's group at Miaamota. al ban 1910. 

BefoM iMoing tba iaiarpcotito triumphs of tba aloctroa, bowtrer, 
I rannot lofrain from jumpinf from tba atoan to tba univosaa, to tba 
intsqmtaboo of coaditiooa on tba atan. Spocin of atan h^ long 
Uso iutowB, aad tbtn woro tfitarpntad at indicatieg that aooM atan 
oonbat priaaptlly of bydrogao, tfitiiara of babuoi aod otbon of many 
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I ehauue»i riai—to lilt* ouf PUii. Bttl in I1I2S. • Touai IttdiAfi pfayvkiti. 

^ Miftioad 8»hft, fim ApfilMd Atotiue Htnutun iktofj *iul kunirdf* of 

ioaiai^ potasliala to tb* am «ad tten. Ha eacuUarad ioaUstioB in 
th« kot vopon ol tlt« aUn to b« Uu 4 rkranifol rtkii'irittinn pro4uo«d 
bjr hmi, ia wlikh tba produeu of dmocUtiaD an alMtiotM aod tha 
po«lirt iook mMnw of Uia atosia, tad is wUeli Uw haoia of dk- 
aoeUtiea at* ^tod bjr tka iookiaf poU«tUU of tka atonia. In tkia 
vaj waa daralopod a ratMoal quaatitatm uiterpivtatkiii cf aUUar 
i|>actra wkkk kaa throws ooMisotia li^ oa tha prokkia of coaditkioa 
of t oMporatora, p wu ra and condition of tho ckwnacaJ alamanta in 
ataia. Kaaafl In Acnorioo and MilDoia BOflond hart abl5 appfiod aad 
CKtaodod thin theory. 

THB SLECTEOK IK INDUSTRY 

Finally. 1 noana to tho laat tdiaao of my aubjoot, tka aocwl 
<«aco of tho cIkUod. By thin I looan. ^ mino, ita uwful appliaa- 
liotia. The fint of thnno van Bdimt'a toTestioa of a tkenaimw no* 
tifiar, banad on bin dkoovory that anatm alaetfioity woaU flow 
acruv a racnaiB froa a hot fllanMot to an adjaenol ffleotrodo, btit 
wbaM not flow ia tho oppoalM diroetactL ‘Ihtn van aoiao yoan befon 
the alontron waa daaooa w d aa tho na pc vi i bb afoat in thin pkaooiB* 

^ * ttott. But within a few yoan after tho diaeoTtry of tha daetwe. 
Fleminc biad nhovn that thia aaaw darioe will oparale to notify 
radio waoa wnpnlm , and thva parmit Ihaar daloctMti with a aanai* 
j livt dinctourtftt inolr\UDent. »oan thia ww patentrd tho Flemtai: 

Tilva. 

0b 4» tho haaie ckaracta of t h o m don k finlcn waa uodorolood, 
and ipumd on by tha epportunitian opmtnf up ia tha radio Add, 
new iDrenticm. uaprovomenia. and appf^taooo of thermkok dorkaa 
I oame rapidly. Of major importaoco waa tha thrao alactrodo tubo am* 

plafiar of Poraat. laduatrial reaearch Uboratoriaa ia tha oean. 
manioaUooa and aloctric ouaufactuiinf buaiima took tho load ia 
I daTrioptag tochttiqaoa aad la paaoUatiot iciaattflC' aaploratioo. Noto- 
* worthy ««ra the Taeuuai toohnoqiaaa and tha nMatornoiaealar layon of 
actfrating matohala daralopod by Langmuir asd tho hj^i^acanm 
thonnioak Z*ray lubo of Coobdgo. In tho BoU Laboratoriao, oxido* 
ctMklad fllatnont taboa of goOd porformaaieo wata doTatopod and appliod 
partioulaify to um in (oncdiotaato telephony. La4 m» giro juat two 
fluointtoaa of tho laamlovi powan of aocaa of thaM tnotniBHOite. 

It boo boae calfulatad the eoargy of o trana*Atlaatie radio 
ai^ial caught by tho roeainng atathm in Newfoundland coanoa In at 
aboat the rate nquind to lift ■ fly 7 iodMa ia e year. 

Wbot ia the largeat avmber that baa aay phyakal ai^iflcaiMo? 
Thia ia inpeanbit to anewar. bang Urgcly a natter of datbutim. 
Dot oaa ooncoon anawar to thia la 10"*, or ooo folloved by 110 
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t{yfcin TU* m AbMt Um auaibtf ol «)Mtf«aa nBLAllmt tlunci 
know*) vkikh w««ld tw rvquml to fill op uaircne to tb« cmtt* 
«•! 4i*UA0M dwcrrand MUooMar. U tit* 4«tftrQM caM U 
to b« ifian^y paekod wi* bjr aUa to fiQ up UuA vkoU ipAeA. 
Y«t thk flofflbw, M it in » rnj aidaII in^Md coapAral with 
tht fT fat* factor hj which th« ciuuiy oS a vnoa >tr3iii< a laU- 
phoM tnoMiuttar io S*& FraneiMo ii aanplifiad hj alactfcoic tobaa id 
tha prow of a looc^Maoca lattphcata ocaTonatioa to Londoa. 
1h« anpUficatka factar a ahoot 10^. or UAltj (oUovW bf 
c i pha i a. If tka viiTtm wara nultipUad ia ma bj lha auaibv of 
ttmia U k Uffcr thaa an alaeUoB. it eoald atfl ttot twM aa many 
dacutn* aa iha aonhar cd iha tafaphoae aaiplihcatioa factor. 

'n>m, moally wUkia 10 yuan or ae, haa coma aa acUra fatUodueiioa 
af tbcnweak davtoM whkh ata Mt hlchly aracaaiad, but aprrata 
with auppleiiiaatary aetioo of inteiua innwatino of Iha caa hi the tuba. 
Fim of thaaa war* th* loar-voltaf* ar« ractificcn Uka the tua^ar. 
Meat iataraatiaf aod ranatile ai* the thyratnai, which pemit eaay 
eaatool of powerful cnrmia and nwhiliary, aad pra a new maana of 
eearertlng altaniaUng late direct cunaat, or rio* vana. Id thia 
creep alee ara aom* af tha aaw typea af lanpa, af htch alftrieoey or 
•paeial ockr. 

Not ao atrikiBC, aqoally iolamtinc, hare bran the eaafni appli* 
(alkoa of Iha photoalaetfk adfaea Krai araa tha uaa of anuiUTa 
pbotoalfotm cefla to rrplaoa the aye or photocfaphie Plata io aMroQom* 
kal talaacDpea. 'niae came wwwltlea aaetan, dev i c a a to opan doora or 
count fttfU er net mreehaadita auteoatioally, or to rtfittcr tha 
aprod and becoat nenbar of Iha unwary auteki. Moat important 
ihua far ar« the euirvoi-prodwciac niailiiniii in tha aound-Boria 
afparataa and in talarkMO a^uiprocat. 

>TliUe. commwdaUy. radio, aoitnd motiaa, and knc^iaUiim ufaph* 
any sr* at preoaot of creataK impertaoen of no lam importanon, 
■tpi ft a fi y to ua aa ideniiBta, ara tha marvakMta taala whkh have bM 
pu into our baoda for further feaaarch in praciacaUy arary flaM of 
acMooa, frtm phywea aaJ diMnietry ip p^xhofogy and OttUnoleKy 

So wa aw bow, witlan one ctMCation. tha alartiee haa bom d»> 
CO need and examined, with ita aid our ntaDaetual outlook upon tha 
imivam haa aapaadad in eootent aod ri xnp ltfad b bamc oonoept, and 
b ita uia mankind hw the meat vafMlila tool ai*r ati&aod. Tha 
end of tha Mocy a for from told. Every fact <v niatkoahip of tha 
alotCran appeen fuxiy with nortrlaintaaa whan okacly axambadt for 
it can truGr ba mad that avary diaeovary dbeloaw a doaen new 
Uaa. Hm field of practkal a^ conuMaml mm of alaetreuk davima 
w ovrtably aliU lar|e^ b (la eariy atagw of axpforatbo. 

T1^ clary lUualiatea b vivid eoanner ■ number of oharaeteifotlm 

of amatiafic work, coma of whkh 1 thallfomply anumarau; (l)pr««< 
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rw 09am bjr ipurte qt •ihrvooe m wkm Uf m« idts op«m «p Mv 
Urrilofy^ AtttfMtanc vith pcriodi af OMMotidalkMi: (2) profraM 
cmm oat bj larduttoo or diaeardinc ol fui kDowtodf^ ijid aipm* 
«■«•! b«t tft ImibIi upon fmi axpcmDca aibil ii tU utaraJ «art«Mioo 
anae tka vkiOA firam riataa# poi&ia k aaMiad; <8) tkm k 
Dothing ao pnctkal n in nluat aa aaemta lcno«rlad(a« aod tha 
pumiU a( aadi loaowUdct baa Waa OMt aoepaaaful m« faMarad 
wiik tha teMa) damud Uiat li be dimlad toward praetkal enda. 

I would not pra the impr —mu that it ta 00I7 tka alaelroo vlidi 
baa firm ww Ufa to nuxbn pbiwoal aciAoa. A aiofx of idniar 
mUraat eouU be biuh afMuul Ike new toofeepaa of ndjaAion and 
atomk wiaap aa aipraaied In tha <iuaouim tbaorp, or about tke 
alactrai'a hif bn>tbir» iha pratoii» ee Ida falliar noadaacript oouka« 
iho Doutfoo. In tka o^eanio auol a oa m a bald of (tuikor oaqdorataon 
of ODorttoua pmaiae^ mom nHj begintiiiig ta be opened up 1 ^ mo of 
radioaelira mniariik> ejrdairota and bi^«T<i1iafo (Boeratofm. 

Altkougk tkaaa thinga bare happafttd very rocaatlji m om kaa 
hauar daagribad tka proMw and btaHociaal rahia of thia tjpa of 
a dtotU k reaaarth ikM dM AiktoUa In tka qmlatioo which ia 
ieambed in Otaek on the facade of tke National Aeadainy of Scacncea 
bnilduig in Waabingtoo: 

Tka monk ter walli n ta enc «v bard aae ta taottor omf. to n k evIdMt 
ttoi oo M OM Mnto h act to* H «Mbr> toi each ato a IMt to ow 

keavipep ef )fat««» and Woo itt iba Cacu iOMblad tboo irWo a owUln 







PHOTOOBAPHT DT POLARIZED UOHT • 


Bf i. W. SItfFAUAn 


(iruh6|^M 

Wt fert Mind u> Mm of Uui mm bcouUfuI ptmointM in th$ 
domtB of 0«r ^«o iwpooj aoionJi; «o ia e»kr 

ud ta iBUtMljr of fifhx, ud it it by tbcM difforatoM Uioi w« w« 
»blo W MO tbo vorkl orouiid a*. Tb«« ■ taotlMr pfopcrty ia vfcieb 
Ufbi ray* diffor, but our uy**, «a4id«d. ouuket mo Umm difar> 
0 bem. Thii property !• oetlod pelernttua. and <• niK 

Ow nMUMr ia vMcti Um U(Iu my nbrMa. Were we eMa to em 
onaidftd ibiM dif mwom in poUnmtiMi, w would be ouQKioti* of 
• dark wide bead ecriMi ibe tky, aenaelly iarkiblE W« would ebo 
•ee ebUsue refleettoiw derlua. and we would eee beautifal eelor 
edTectt in ee me neenmoa truupareut meterlali. 

* WRAT n POtaaitKD UOHTT 

WbUe the natere of bfht le not entirely aadeeetood, raaay of iia 
effecu oaa be eoplalaed by aenmiing t^ licbt k a ribraiory modon 
wheeb coee ibroufb ipace ia the lurta ef warea. Aatni^ IhcM 
edrecte ie the polartiatien of lifbt. The vibration of a %lit wave ie 
aai aloair the directeoa of Um ray. ea in the oua of eouad. but a at 
rifki angiee to the rey and umaOy in ell tUrecticaiBi ia, 

op end down, ndewaye. ete. It ie pom^ (by venous daviem 
generally known le polaiuen) to chai^ the Ikbt my ee that only 
one dirertaoa of vibmtion b left. The my k then mid to be potarixed, 
or etiicUy epeahuf, plaaa-poUjiied. 

A aumbm of polaiiknc devkae have been kaown to 
woekan for amny yw«, b«t they have involved the me of prMW 
having a very email field and umuitad to pbotogmphy. The Invan- 
ttoo whkh makm the Pola-ecreea pomible k a pelwixtac eutetanee 
in rfieet tom rontaining oouatlem niaaio, rodUke riyttak winch 
are paraUeJ to eaeh other. Ihe Faetmen Pela-mteen type 1 ineorpe- 
mtoi thk ehMl matorial caneotad between gkae platee. 

The vibration plane of the pdariMr k paralki to the vibratkHi of 
the emetgiac 1“ the Poia-eemen, the direetton of the Tthratioei 
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k PT« fcy th* #iHf*™d Um on u» l^to In 

^SZkm It tkn p-p- iW pntniiw •» ^ 

nbcitio* pUno oi vUeh hnppm to be TWtknl. J 

Tibr*tinf!irrT.ftknlpta«eoii|y. U tin. i«Ufl«f b« pl^ 
viib te Tikewion pW boriwotJ. ihmtiunjw would n^te in n 

If e —w»»m< pduuer ■ pUoed in Uw pnlb of Bgbt wk^ be. Uft 

lb.toipekni«.t»etktri»Uwiti*gpKipeftpiib«w«bi<mt. Iftbe 



Tibniioa pbne of the wcoad poUriur m pofdM to tKot of Um fin*. 
Ut» rtf it truumhtod fioely, MID vibntinf is Mino fUntt, m 
$k»ra to Ibe upper ili»«iii( ef figure 1. The pderiiw* mo *b«n eoid 
to be pwnWef Bui U the eecoad pclerimr w rotolod. (he iaumeljr of 
Um fight it gre^oiilp tut doorn. end wbeo the nbrotioo pUaee of (he 
two poluixm ue ei right engtee, •• to Uw Iowm* drewtog of figvo 1, 
pncttotO; no fi^t m •Uow.d Ihroi^h. the potofixeeo wo thte nid 
tobewoMnd. 

Tbeee propertw we mumntrlMal to (wme of a Pok Keoen (hue: 

1. (naoMtud bjr • Me etreen nbreUei to a dtfeotiaa 
parilM to the todieaiar handle. 

2. Tte cfiKctka of fibralioa lotaiot e. the PekrecrecA ie routed. 
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*. «b«ftay polansMi will ptm Oiroucfa • tdm-samm taoti 

»•**“** ^ ^ «ii-fie*t« Undte. 

4. *1^7 ^tariwd. «hicb tibraui M r^t *agl^ 

fe^e*tor kMMlle, wiO not p*M UirtK^ • PblMcnn 

‘^r tf w. Tr«,j, »wo Pd*. 

Mta^tad «r^ OMir htadim *n ptnUd to met oUtw; w« 

^ If Pd*..c«* i* hmi«I » th*l it* 

b*ii41* M *t ncbl MOgim to th* oUwr. pf««ti«*l]}r m l^t i» UmMuUcd 
TSt •OCTECra or roUEISKD UOIIT 

II»no*o»M«ith*tw*Uw*UKgpo«*di««aqw|».«b*Ut^ 

a «oaUt>^ ^t. A* Ui* pkttoenphar i* rtgj mw* ««ooMa«d 
10 eootrofliac Ug&t, m iiM4Ar*U}r nienMiar to him. STiSm 



f»d tiuinW 4« two «!««<, d pcUiu»d 

fw« •ay .-rf*<o it *boui jr^ar to tw tudoeo. i* 

potl^ b, ti* **. of lofloetioo, .. AovB iB fipm. a. 

Ugfct fnm • Um wUt^ COM froia tbe rapon *t r^t *i«tM to 
the •UB'i rmyi, i* otfoiiflp pol*ri«d, m .boirD ia fipiroT^ 

POLA.0CIIKXK AT TBI LENS AlAKI 

SiM iii^t r*:^ obioh V obUqody «n poUriMd. tb*y <«o 

b* *1^ nth • PolAAOM. *«f « coi pJiop^oUio^ 
Jbjj^ flaa* w voter in Mdi * ««y ihot w* Mbdu* 

^tM to i^v d*ua UyowL TT» |^t fraa* Um douU brpood 

“®* P*Urt.ad, ..d tlHrdor* will b* tr»i». 
roj*^ca««i M tba ku vtikh at tli* miim tliM viU .too 
tb* Ueht N««;|«d *t ih» mrUoi. ^ 

OEUQUB EByLECnOH COWTItOL 

Thk propony hM direct applkatioo to photomphiaf eiore wiadove 
warn thoir d««ipi ■ Md. tUt M ohU«w piaturo m dwnUe. m 
abown lo pUt« 2. 




MjpivxL uroKT aMmwpKUJf Dt^rticnw. «■» 

Tto fibotornfiau #1 it MwUw •phm of ^ 

««| light eokwd walk in freq^Uy troubb- 

•Miu Th 0 p 4 Um Id faxJimm fl«i» and Ibe grUD » floorsf 
M ibwni ta put® », «a b« brombi wU b • Twy .uikia* BiiaBW. 
It» hippw lU Mfk DormiUy im« 1 by Iki p^tognpliar m 
pb« iiiHi>phittf I ioor or Hoof conrimr b i«<b that U>i P«4»»cr*eB 
■ TOT ctfietiTO. 

‘Hm roh icnTi bi I luflibfr e< ipfdioiUoai m ircbaiccCarml 
pbAtocripby. ItocnibcAaUybppo»aM^ibgildiM(b Wbaphoto* 

gnebid liU b dijr. iwl « undia i n i M y bright obbqo* nfUrtioa 
from tbi km M» pirtiiUy biU d*t*il b in «EUrior wiH TU 



VoU^tam <10 mbdue Uik wixticn to ibm Om ibtnil darind. 
BbWclMM (roai t 3 » lod d*t« rvob can froqueotljr b« aobdoid «• 
d—ifod. '* 

AartjW ^ipbcitMa oonowDid with obbiun nflootiorw ii iik mb* 
diMBC trilimino wUeb m tiblnoting or bamhil to bmt ooiup c a i- 
tke. In phftUfmpkbg motor om. it k B»cf«lly dmind to mbdiu 
to •OHIO eztml thi ilomy reflection trom the bbi mri topi. Aa lb 
motor ov k freqmotly phologn^iliod it on ingla to the romcri one, 
fJ «iaK k pomMe (p|. 4). 

So br «• hoTo comubrod only obliquo reflectkiPi over nhkfl oon- 
tid cm bo MMckod «itli i ib^ PoU*oorom it tb* km. To mud- 
Biriio—whik miny nfloetioao m dieiribk boo m eo they rorcal 
Intai*. fonn. md poiitbo of obkeb, rofleotimi bnald be ind cm 
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b« kvoiikil in iIm iollontaix tmm. if n linglD F 4 ft*«en« m H*d u tlM 
1 m»: (1 ) Pbo 4 o|Er»|iha( olkUqMlj thnuA idtm or wnirr; O) piioio* 
irtphioc « Mufsoe Um drlna of wfakh k oboeund by oUi^oo nflec* 
0 ) pbo«flgn}ihiit( vbcr* bri^t eUii|u« rtdcoikuii iuuHtn 
with good cocQpoi^tioe. All Utoor <oNi of oUhim nAtotion eoMrol 
opfily to oefiflM 4 «DM rarfoot*. 

amr coRRienox 

Ccoilrolliiig tlw bfightoMi «l tbo k ockitW fiiU of —^ 
of tbs roloomoi at UMaiknod bofor*. TWo k • boad in Um dry 
fron whkb Um li|^i k rlroecly pokikod. Tbk bud k M itgia 
MflM to tho mb’* nyi. m ahowB (iMgruunotieo^y In Sgura g. If 
we IsDOcixie tbo Kno from oumlvoo to tbo oua u nn udo. (bk K>»»d 
fonna ■ wb*d ta tke iky orouad Uik nxkt witb m at id ceotar. 
Tbamfore. at mme Um band k aorOi, oTorUod, ooutb; at uo«n, 
nav Uh boriaon ta afl ifirvctioao; and at fUMM, north. ovarhMd, 
mtb ognin. Tbo bwd rwiap from BTirhaad wnt diutag the iDont> 
tug, from out to ovuhood in Ibo nfUnwoo, paung ihroo^ «*«ry 
part of Um iky. Tbo band k wifBidwitly wido to powoiA* o Koo^g 7y>^^|>^^ 
in ofdiitary pbetograplur. Bocaau tbo light Irom t>i«« tiotwt d polar* 
bed. «• can dimtakb tho br^tnuo of Utk port of tbo aky eotuldar- 
ably a-ith a PoU>«cro«a at Um Utm TW tadioator t>«»vwu of ejt« 
urooB protidu a auapk moani of arttirn Um PtdoMCNen far 
effoet. Wbou thk iodtcator hondk poioto dlrocUy ol Um run, that k, 
when iu ahadow Talk akng imalf, tlw darbaat aky k obtataod. So 
afoet k obtainod wtMo tho comara potato ckne to Um nm or dirocUy 
a*»y from it. IVila oeroaa cootro), of cowot, appbta W a «kar Uao 
■ky. Um Pola-oerun hu no aaeto effoot oo ^ oomfdnUly obocwod 
by Uewli than dou a color filter. 

Tho qwMlMn onoeo. bow dou tbk nMtbed oi Um aky oau* 

pan with the au of yeOov or rad ftliwi? Orantmg that tbo paetaro 
to bo Uksa k in auch duaeiicai wtOi rtlatioa to Um nn that Uto Pda> 
ocfocB applka, Um imo of Um Polaoerwa bu two adraatagoa. Tba 
ifey cmly k affortod, ataoa tho Kgbt coming fraoe Ibo farogmiad objeoi 
k not polarlaod. Theraforo tho tnonoehroua raodorlng of the fora* 
ground eii|oot k aot afloctod, u obown la tbo pbolognph of Um yaUoir 
brtrk building in pinto g. Thu rcedartng oaa bo ray aoriouly 
affoctod by the uu of yaliow or md film. Yolkv or rod brick build* 
loga. foeu, nod oUwr ebiooto roddith in coter, pbotograph unnoturally 
b^; bhio obfaeto pbotograph unnniuraliy daide whm dup yellow or 
red fim an tHod. Tho aacead adrantaca ta favor of Um Polnoenari 
ie Uioi Um offoea k Tarlabto. By morUy rotating tba Pcla-acrem at 
tba leita. any ollwt is tbo tay, tnm roiy bgbi to vary dari^ uoy bo 
obtataod. 
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The tmj b» mtd with • odor GlMr. If wn tn wilUn^ 

to MM> cobr rcodariac, «• cm obtain tkj otfoete dmilM 

to th m B B&nnJ fbo4ogn|i^, «• efdianrjr puiduvoutk mntarul* 
bf (Iw PdO'OcrMn with ■ rad filter. In mom naftecta, bucIi * 
pboloCTMtlM nra proftBvUB bWMN lk» traw aod irn« nn »>« n»* 
iltfiH mInobbI^ Ugbc BB in Um cam of infrand pbOtaCMph*. 

I>dB.«fra«i ofhfB tka odj kDoam nj of obUntaf <Urk aky offocta 
B odor iihokcrapiiy. 

PaiUfs UiB moBt Unntiful nmHb mth tka PoU-acraan an ob* 
lainrH vitk tk* daife bin# aky aa baekerousd niiio objacta an photo* 

B natnxal odor. VIThrai «a knk at ob}acta, aa Uoaeocna, 
tiraa, bidMInr. ota.. •faswi tba nky. orfioanly ara oaaaot ftaUy 
appraotat* th«r eekn baeanaa Iba aky ia vary mtacb bri(bt«r, and 
our ayra Mod to aaak tka Ufhtar parta of Ika acaM. Wkco, bowaver, 
tba dy ia darico^, oiany thiafa aaaama a nav a»d atnnfa baauCy. 
Many B«i b i »f4a ara nodirad aeliiidty li^tar than lha aky baokcround. 
ao that our aUantioo ia no loi^ dirartod fnin tka anbiacl but k 
drawn to it tor a full apfirwiatiaa of ita eoktt and form. Tka l^ola* 
amao lypa IA rather than tha typo I ia raeo mm a n dad for color 
pboU«rapby 

8b ftf WB hav* dkwuBtd abat <40 b* doBf witk tha Pbla-wBMn «»«r 
th* laoB aloaa. For thaaa appUeataoss tlu axpoaun inrraaaa ia about 
four ttM for tha typo 1 Fola-a(Jtan» aod about two taiww for the typo 
I A. Ikaao faetoca apply maapoebT* of ibo BBKuUr poailMw of ib* 
PalaaeraaB. Wban la^ with a yallow or rad filtar, tbo typo 1 Pda^ 
BCfoao taclar win ba batvaao two and tour, whkb dwuld be tnulUpUed 
by tha faolor of tha fiUar. 

roLA-oexUNS OVtt LSK8 aKD UOBT8 

Wa daU oow turn to affaota obtaiaabla with a Pola acxwan at tka 
kaa and largo Ptila arrarwa at tka ligbta To undantawd thaaa 
dfoMa, lat oa conaidar for a tnemwit tha aatura of tha light robaetad 
by moat ooatmon obfrau. Tbo bi^t radaotad frona aott auitaoaa 
rpiiwata of two part* which an toc k wieally ksoww aa tha Bpoeutar and 
dilTuaa oorapoMata Tbo apomlar oompouaot fonm whot wo know 
aa idoaa aad aaabka ub to aat non or kra diatiocllj an Unaca of tha 
aOUTM of l«bt. L^t mfccWd fawn polkh^d mtaUio irtiolw if 
dmofi mtiiify fpfeoUr. vimrfu tkit fvBaetad from ehtlk it tlmcKt 
totmif diffw* TW dtfuM oampoMPI if rcdfcud wiikoui ^om la 

fD Jtffrtioaf 

Now, If tbo raj ol Kfht whicb b dlmniaatiiic eba aubjeot b poteN 
bed. Ukf rcAfcted raja wbkb lorm ibf fpmlar oompoMoi are atill 
yofamrdp bul tbe rajrm r^fcted diffafetj are Mt, m fbowa ia flgww 4a 
If wo look at thofubb^ Ibniuirtt a PoU acfom. wo can turn tW aefoee 
io ebat pracUeiAj all of tbe qwciilar itAreiioo b ifoppod, aiMl m Uio ^ 
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nbjMt b 7 Savteiy ttBteUi TU* /ma, which • nxmatlf 

Inpomat, p«nnii<i nMny AppUnlMtu. 'Dm um oI PcU-cctwtm w 
, frpot of tU licbu, 31«nun*tM ika Mibjecl vitli poUftod Ufikt 
AmMlMr «ieb deriM m Ui* eunm kw p«raiU »lio«(«TBp)uitc br 

dtfToHdy rsflactod li^( aIomo. TbM a rlwinhli ia -_ b«- 

cwM (ke fpoouUriy rtfec««i liglit obacum inoro or kai tbo d««4l] 
wbieb il M d«Bnd to raoord. If Ui* PoU-oaoto ot Iba cajam ia 
rotolodj aoiM of llw apeeular U{kt ia oUootd tbrni^^ ao UuU tba 
aaoimt of rt 4 aotanna pmnlUod ia undar tba o«DUot of Uw pbotor- 
raphar. Whao lb* cojMn Pola-ocrooa la roUtod ao that ita Tibratioii 
plana a aetnall^ paralkl to that of Ih* «t 3 «c«lar n^. tha tay a traoo- 
■littod OTca Mra Iraaiy than ia tha diffoae my. m that tha aub^t 



appaara to hove wa bfifhur rcfkotMM aikd anor* c1m> lhaa i* 
a<toall y doca bav*. The tnoot important point about riiei linn 
ooatrel with P el* >c f *w>* at both Um and li^ta ia the freadocn in 
pbotopapbiDC-ancle. The ua* of a PoU-acmen at the laoa elon * 
roatriet* the ndcstioa coBtral to aurfaoaa obhqiM u> tha camam aiia. 
bwt the teohoiqwe just dweribed tanposee no auoh raoUioUoo. 

Ponahly tha mott ralwabU apphcstioo of thi* lochniqu* is tticopf* 
iag photocrapha and oihar aubjecta whoae lurfaeea np to new hava 
b«aa cnwaidaved unsuiUbk for pbototnphiac. Much of the tight 
r*lls«4(t froiD the hladea of a matte or roi^b>*arfa<*d phetcgr^. 
for ioBtaoes. ia epacuiarly nflceted, and. thwafora, can ^ rut dM« 
by the PoIa-amoaB tachnequa, rrouitinc in a mach daapcr Uacfc, m 
^ bowB in plate h. Such ^olofmptia, whan v i ewed or eopiod by putar* 
tied l%bl. are atartling in thah ahancaa. TV aorfaea teettura, which 
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m miitHf trniihtwnmr in tb« rou^MorfaMd priot, pn^ctflr diMin 
pMTt. Hw b •!» * fra*» Iinpw»««>€*l io il»« r*ij4aiof ct A^w 

itiaa. 

Oil pciBttiVi, evdinuiljr twj dSfllcult to photofniib, lioooaM rarj 

lUDpbtodml. TbawlUctko*Ironfro*rmniiJi, 

b«o V eratka, md from Uw pi^aiatU tbaamirm dimppmr, w UiAt 
Um foetor* b n«t otanuwl b; rovii o< bci^t «poto. We oen now 
record Uw paioitnc unteed ci it* eerteM. 

Tbe effect ol thi* eootrol co pelbbcd cerred wood b ranuukeble 
If «« t* le tite cdcCNflM^ the (tub b brevet Mil bi e lecurkabljr 
(ker MeMM*, end the ido* fitecOcelljr e frmbnied OpiieeU;, we tea 
rmton tW reimbh. U we r» to Om other octreoM, thet b. eetcbif 
the IcM Paleewop parslld to ihoee et the light*, the polhh b eo* 
heaeod. end the grba eubdwd. The coatcol b thb dfrectMO b 1«* 
ttea pouftll IB eabdulag the leffec t i o —• 

If it b d«bed. the redeetkew fren ueaeiNueBt vreppiagt bbt be 
fieeU; eubdeed. The effect oo lecquer b (|uice ramerkehle. Okeej 
Iwqaer mey be leedi to eppeer metu or ib giiMSiaec may be epper- 
•bU/ ioeceeeed 

rule irnu ebmihl be penkuleriy releebb to theee eageged m 
Miwwi pboto^efhjr- The refleetkoe from wet oerfoeee of elinkel 
HHfanitu beiiuMtUy Ud* dMeil iriiieh it b debted to reeord Thcee 
rffleclkM oar be eebdeed to eny debred extent to ehow up detail. 
One of the effeeb of fecDorng eurte* reffe ei io n e b to chow ep eeey 
Mul daffenBoee in ekb eolor. Sledit ekin dbooloretlcne, 
liifi|bn fiih*. ead to «b, isej be ffmwn rary wcB. 

We brbeve t^ tbm are a aanbet of laiMSpkved fleMe tor the 
Pole wi— 1 . Itf Tfufenct. la uBanel lighiiaga ead ustwul beekgrottad 
effeeb Ae eae example—if we place a light directly la freat of the 
caiaen. the bae dare nonaePy weelting deg r edee (he onatreat of the 
pietme. If Pob^trceiw ere pieced et the light end the bae. the 
hrightne of the light ibelf laey be rmy greatly lubdiied with rcry 
liub effect ea the SluiBtDelioQ of (he eoMcct. 

A baekgroood of eerlehl* hrightaea b prorided by the m» et ea 
c ifaMt (nidi a* e dae or Kodempe eereca), Uchted by e 
•fOtllghl throi^ e type tl PoU-eman. The ihael U placed to thiow 
a bc^ ledeetM tnlo the bae. Routing 4 type 1 l*ele a cr ee n et the 
bae reibe the hackgroand brightnem frocn eery dark to eery bngfal. 

AnDtlier effect of poeeftle iaureit in aiotioo peetare trUe work »• 
releeeeellebeeeheetii^ead traiupamteeDnkae tape. WhApWod 
batwemi erased Fbbecfeeoe, the ehcedag can be made to eppeer 
leihcr 1^1 tr ihik, depeodiag upoa ib angular pcattton. Tarioae 
oobn roMlt from tbe iiM of Terying tbkikaeeete, eo thet pettem la 
vlTidmtorcaobel(innedbynrulti|debyanafthecalluIoeeaieteriaI. ^ 
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TSCBKICAL ^BTAIU 



1 W M Miil 4 U« a^itUn OMtefMili for xaa witli “rfn rnniii 47 * 
p***hrom*^ xn^UriJi BOW !■ AJihoi^ U to po^ 

«W* 10 OM ertlKKlinMBBttc w oraa iufteclM^Mi«tia*d notMMk Cbt 
•SpOVOM BKTMM to (tlMItW 

T^P<J*.WMa for Im W BUM U BcncMd fhun .Q 
hCBt by tbe proftir torn Iwod. 

Tb* ocroew Bpfdtod for BWta um m« do 4 adUbU oattodlj 
w ^ ^Tir B ItM. XMUmt c»b Um rbloocrwo for IcM lao be «»- 
plml (0 lisbte. ^ 


WHAT CAK JUS DOBTB WITB KASTMAK rOLx-MXMMi 
A. P *l*^ew »o<tmlwlA)»t«WI—iooly. K>»«wr> loww*raqOM.low 


I. PtwOopepMai ntiMeuity Oeo^h w —ew. 

%. totbO^o rBuH get wWeb Me niiaM ■'- 

*M w fan wHk taU Hmfmt. 
***? T bie «b«o»t piliitbu ewtrel dew Mt bMT to BMellte 
^ «• wed ever both bM eed MtM*. 

A OMtooiBt • t*M By «hoo ehMwpmpifao ** Hfit eoeh* w tb# 

y ■TOoihtME. Mdwtac M the MhMot lOotovBM to Ml 

*■ ^ "oM to (tocItM B Um By etm 

>‘*‘*t«MooblociBBB«mlcBtor.etwtUKoBehi«Bi. 

1. CopyiB rB*h ptoBto, mh* prtato. A ffed ivtotB «o4 ofl toloite 
wUB Bow towB o b BuHw Oa» to Wtob e. oenyto imro. or IraB 


X Copytoc lay oB i eel ««h tW Uobto odMutot •mi qBto Bm U On 
a. toibOtoBAUiB wB>MlBMtoaBay«rB dlft to l» M»«o.wbtohwto BBtto— 

fiWMttMO «n ottoqiw. 

A Otoitoc towiel ItMlat awS tMkcrauod tSmU 

BorMty of Uito eubjoct mokM K difieult to My )Qrt wbet bs- 
pueetoon ifill be oBOBt vmhwbto. It to, bowvrcr, « mw tod. by vhkb 
MW tfoeli Bey be BoheeBod, end toe IbillB era faniKioed <Btj by the 
UMCBMtkiO of tbe oeor. It to opcainf o«r «y«e and our ratnorBB to 
MOBB of Uw o n i o ici beultoe of naturo. 
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MEASUBINO GEOU>OIC TTMKt 1T9 DIFnCULTn» 


ALtUB C. Lurtt 


[WittaBtoiMi 

In n wni rtm ugrlkinc, UirM tlutip m« n>WB*T7: Pint, • dcAnit* 
ttAfttnc JMtet: bmmmI a unit of BOooufoawAt; nod thinl. • noiikoil of 
oowniimc Unw onila. All pfof —m nlao bo dtridod into ibioe 

kiad^ which w* boTo in Um (oologk otcvy Md whitA wo TnrWutljr 
uMfil In nwMuiinr Tbo {Mriodie. tho profNMro, and tbo 
ponisjrKiinL 

Tho periodic prooroMo nro not Bwcly ihoo* lh *4 dopaod npoo tho 
<Uj» and lha ytiiij MaaoAa. but alao tenew «3r«loa, auch m tho S 3 -)Mr 
doubii mnapot cjrtla. and tbo 2d,00»in*r praeoaaional 070)0. Othara 
mcatxmod bj Clo«cb haro boon dilig^tl; aoui^ Tho oolj ono of 
Uiaae of vliieh thaao appaan ta ba aa 70* bdlapuUbla geologic aridoiMa 
ia tho doublo fUMpot <7tlo. which Abbot' and Bradlaj * bao* aludiad. 
To tJtii Biattor «« will rotura later. 

Tho fwogmaaiT* prooaaaaa aro tho CM-waj M 4 ivtlM»,aiaeh aa cooling 
and tha tonring of co n t iaanta bj nran» widcit "draw down wwiian 
twDa and tow iIm dunt of emUiMnU lo ba.” 

FinaOjr, wo haro tho parocTHnal proceoaca, illuatratod bj tho aarth* 
quaka and tha Toleaao. Whasmr wa haoa a prngfaaaifa aeeuatda- 
tioa of atniD which faBevaa iiarff when a particular amount ia reaebad, 
w* DM 7 hara a paric dl e roeunaooo of paroaTona. Tha **““***• il]ua> 
tration of Uua ia tha (Bd Failhhal Oajwtr with ila ed-ainuta paaied. 

THE ETASTIKO POtKT 

The atartinf point of Momroiocnt, comapondlag lo an oagtnorring 
datnin plana, ahotiid ba uniqua and not aaailp iniatakan or eonfoaod 
wt^ aoma othar point. It ahonld alao bo at knat m prociu ta tha 
oait, praf«rahl7 DMn* ao. A epdieti) p r cooaa doaa not in HaaU giro a 
good itarto pciat, atnea ronditiopa aro ropaatad over and «v«r again 
Apaari^t bo labalod b7 rafaevooa to aomo snaqaa c^eot, aweb aa 

^ aoonn oi M It I M ill m ao tMiiii m i OM.wtH»Ma>».rMa 
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iIm DaduKtiM of liwlapoodMKO of Iko l*Bilod Suuo. ’ Kotog^T 
Um birth of ft MlM, but tho birth of as uii!tvi<ttiftl m 
«T« ii, sad it M attwo) in wnttaf tho bwcrophy of •* Iftdmdaftl to 
turt with hit birth, whkb I* ft p«toi 7 «nftl nnd vaaquo oroiu. Row* 
MS* Other •TOB(~bw »!«—ioa to Um Umoom, MahooMt’a 
flight (Um Hi^rs), or hk dftfttb—moj ftho bft lauqtia, prodw, ftad 
better kaova. *nift rhraomliigT' ftoafUinc to the birih of Chrtftt, 
unique m UkU mat wao, wfte btioduoed loac ^ ^ ^ 

•rli^ birth Wfte probftbtf aot the rtftl eUrtiof point. 

The ftftae difBoihy rofttMB op It ooft wiehet to maftna* poiogie 
tifrm trecD Uki ’’birth Umo of Um worid." vUeb k tW UUe of ft book 
by J. Jolj. W« kao* too Utile fthout it» ftad, fat fft<t» it k bard to 
deflat wfaftl wo meaft bf ii. It a thenfoco not Um placa to begin our 


Um eecne thk^ eppUae to oth** poinU to Um goolo^ atoep. The 
torther bark wt p Um mio dllfiniit it «rtli bt to got ft geoftra) agro^ 
Mtai aa to what ebouU ba the aUrtk^ paint, heir predee it k, and 
whet it ineeM. To bo euM, there an ehowere of ookaak eab (baa* 
tonite) whiob nuet mark a raUmr procka apoeb. bat tUe^ at« bard to 
noog wi ft and an aawt or Uaa locaL WhUe they Baay w^ be aaed for 
dfttuf poneaaad bit of giokgif time, the/ cen herdlT' be e geiMrelljr 
uaad etarting point. 

It k a trito lajuig in geology tUa* the pfent k the key to the 
peel. IVe praiwil a uaique. It k aleo beat end neoel proekety 
kaevB. It Uwold ba, therefora. and k, tho eUrUng point tor any 
gmanl eetiaata of go t loi ^ tune. Proen It and from what hae ha|H 
proed otttdtt the bktoiy of nea wo work bockward. The eoM diffl* 
eulty ftbout the priaint k that It k changuat. Iml for moet of o«r 
feelngk ««mi oUcolataona it nahee rery litUe dtffennco what hktorie 
deto we nee ee e detiue, eiBee few of the metlMde of ueMiiriag geo- 
lagie Ikae can pntend to aa aoeorary of I pereaat, end moet of theaei 
deal to aalM of thoofteadi or ■iUtoaft of yeaia. 

It mey well be, however, the! X. D. IMO will, to the geolofki ft 
milUon yoftra beam, ba mftrfced to utthfai 10 year* by Uw ftlniodftat 
nlhB of die c ftrded inhentel ootabiatioa engtoeft, Um reika of Um great 
war ctoeo below, • hae of loeeik todicaU^g a ooMtMpcJItan flora and 


fftODft, aad the widaipfOftd biming of eoftl, of which, to b* eure, there 
woold be Mgne to the prcrrioiM 100 yaara 
Our phyiioal lewe ead iciMitifr nwulto tUl ue how lw« rinttf an 
con n o c ted, but to atany eaaea It k a naitor of iDdiffenewe eath which 
wo etarti aaa or the ether Muat be arbitrarily giren. Th^rraeot, 
Iheo, ie oor rUrting pokit, and Um bieUtoe of o«r eeUiuftl£ k Um 
record «f human obwnatiane, wheUar it ba (heae rmnUy 
■o gnphkaUy by Lodwig n hk booh. Tho Nik. * tuch aa the i^Maca 
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i«( of UwiNDe Ud 3fl fmi ia tjOOO jaan, tad, amt in monek. tka aarth 
lotd iZa«d fiS inchM in 1^)00 jmn; a* tboao poelkaflj doKtibed br 
Alffatl Najraa ia kaa Waldtan ol tba Shy: 

* * * Tha mardi srav 
C’nfiaHagty. tad Mk wv paia of tnrt& 

!• pxka f , tta faJhHB, vftk vW* •««UU «f UfM. 
na Mffpaaa itaad la Bafayloa kair m aow 
To alack that (mOmI qaMMalat af Ika Boca 
Tea Masada ia a aMtory. Who ttsa wots 
Ob ttaaa ctay labMa nciM ftfwa m ftfl 
7ohn>uoo^ • • • 


TRC VNTT Of MIUmmKVflMT 


Hm udII auM bo Montfliabk in Ibo fookeic ncord. tad mail bo ol 
uMifarm laaiftb. Of all U>i> oaata cf wbicii 900 mi^l tlu»k» tbe year b 
pro wi ilnaai. Tbo poriedle proeMaaa an obvioo^ then whi^ wiS 
bnt firo «§ tbo unit. Hm awnod aod tha day are obTliiiBtj too abort, 
aod, inoraoTar, aa yet do daily rarialleaa Iiava bean nncfalaad in tlia 
laelocie raeord. wharaaa tba <h*Bfn «d tho naaoM bar* Ml ukdaUbla 
raoorda. ‘n»eao bare been rwcynbrd »ot maraly in traa rinft, praanit 
aad (ooail, in tba growib biMo of 6ah oealoi and otalaetim, tbo baodi 
od aobydrito is the aalt boda whieh ubev evaparation mdor cbanflDf 
ooadiuiMM of uonporaivre, but abo in a wldo renKO of dcinaiia. 

To aueh baadi tho Swa^ab term “Tarrea** ia B|>plMd, oiMO ID Svedoo 
they hoTO bean worked by O. da Oen i&to a ayaiaanalic «dtfonole(y 
of poat-^arial time. Tba (roam naoltinc of the loo to eunuaar to 
narked by ooaraor claya. Ftoar daponta aettled in tho lakca on tba 
naifine of tha iWeien dtirinf tba wiatar. Baron da Occr'a work baa 
been eoBtinued and extoidcd by hia pupal. E. A. ABtee*.* and by 
Cbcotar A. Reada and othm. But bitodi Ibeoe dlettoctiy ttodal 
▼arrea or baade there are alao banda of nara aod Ian eifank tnatlar 
ntdeb tie alaoat aurefy ocnsenal, aapccially whan layora with trneai of 
opbmaridi (mayflin) or poUen (fiatisctly mark the aeaaoaa, ae Da 
Oeer fomnd. Soane of the more inpocteat pepete an died by Brad¬ 
ley.* frean whom wo taka plate 1 . 

One diScuJty at onoe arina: Hew do wo knew that aeiDO of tbeae 
banda do not rapmant tha two n aoa ni a year that diaraetoriae 
eortain raipaaoT To thia Ibna ia a two-Celd roply. Fim, aaoh rofietu 
art aMepticmal and aro not lUufy to ooonr to rocioQO of ctocien and of 
teoperale iero; meonil, atediaa auch n thoce of C. 0. Abbot * eacan 
to ahon (be dowble annipet ryele of yeen (fi|. 1). FWtbar eCudy 










KKAscaiMQ osnunic tuo—laxb 


339 


, b« mtit of oil Umm t>tfid«d itpotiU U> aiw if thk or oUur 

idontiiUbla ctcIm cm b* ii«(<vmin«d 

A»oUwr 4)iMo(ioti it whoibor w« eu mmu Uut the yeor hM bMn 
«l Um mme leogth. In ka aipMidiiig unlrarMu cnl— tha ginvitatioo 
ewrUBt alio «liaiifaa lo aaatcb, tU jraar would kavo bom abortm 
when Um oarlli wu momt tha am. 

WliUa OM ni^t alao tliink of tha adrbtion to ooifkt of ih* 
aartk by nataoritaa and tbair dfact opoo ila orbtl, tkera » a 
lack ef mataoritic matarial in tba racka tamubU to Omi faologiat 
tkat any waA effect dtuinf tha uma they wan laid down wo«M ba 
an mS n itaii n ial of «ka aaoood oedar. Tba aama daacriptian vould 
appfy to the effeei of tka loaa of naaa by tadiation (k«q ike ma. 

But tka year ia a rathor ifaort unit for the locjcer iMefie imtt 
U thora any practical lonctr unit? A umbet of loager pettoda have 
bam mnmud by £ HuntineUw. douch, and otkar*. * but oaJy 
thno have bcon mriooaly appiiod. One ii tha pmmaimal period of 
7lfi00 to yeaia. In half tka period tba North Polo 
hoOD bcinf inehiiad toward tha am vkm iho earth ia fartkaet fn« 
tka earn in her HUplical orbit around K, to beine toward tha 

am Wkm tha earth io naaraat it, thua makii^ tha two raaanrw for 
summar haat ninforoa aach othar in tka Kortham namiapkare. 
Moreorer, mea tha aarth moraa faatar tka nearer it ia to tho -on. 
thira wtO ba octra hot and ahort aommora in lha Nortbom ITeaUsphsre 
from tka ipmca^tuinoxt* the faO. Tba difformoa » at pnaent only 
^ daya, but when tha orbtt of tha aarth ia ioom aOlptie it naay ba aa 
■BiMb oakOdaya. 


Aa tka two banutpkaree are uM<|uaOy balaacod in proportiotu of 
land a^ water, tho norUiera kaviif matt more land, H Mama auit# 
pMeOJe that tbM ey«k abeuld rociator ilaalf in clmaue rhanpa 
Bradby’a bikhofrwphy faee footaola S) dtoe papon by kinaalf, 
Qlbart, Koan, Stamp, and Wolaaoky, wbkb dwctiae euppoeed lifna 
of aucb «y«ha in rhythmk! allomntiocia of itnU Oil gaolocieta aro 
nakinc f«»rtho» atudiaa. Suob eydaa ikouU bo altomatrfy otore and 
kaa eoHpkiwot, d^mdiiMT «poo a loofar rhythm- that in «yek 
tU aUip^ty of tko onrth'a orbtt Tarim. Howotw. the effect upon 
dimaU la iadirect and dapamh upon goofraptue arrancemmu of 
land and water udiieh may vary ouita mdepmuWotly IVe whole of 
human biaUiry rroonkd in aoeurato me aeu rw iie nU ku mly eotcrod 
a quarter of a cycle. The geologiM who a hundred tkoua^ yaan 
bmeo hae four or fire aueh eyelea to look back wpon will U bettor 
ebfa topwdre their worth aa tiine unita. 

IVj^gor cycle of rnryinf alliptktty of tbo najlb'e orbit km arm 
gre^dh adeanUfoe VT* have p«mmJ Ihnugb ao Uttla of it that wo 
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kmam litlk of ite fwlopo itfoel, ud. moroofw, rt w • <umpln eyd* 
bwlt op fram tbo «jr«lat o( tb* motiMU of tho nriovi plUMtt, which 
kite ifcM th« tn tod, throuidi (he nuMfiot ejrclo. the cuth. 

Thai ell Umm CfotM ort •• 3 ^ ttomiuU* miW m unite, or, wo 
odd, to bo couotod in oolUMliac foolocic tiOM. Wo toT 
JUJ* for the rycfothccDO of E- C. Moon * m thm cool neoMno, Iho 
rhjthnio of flint ia iho thalk of the Kormon oooot, omI 

•woilar thTihmo ift moa; other plMOO tuffool poMibaitua. 

‘Ihoro M itill wotlMr cIob of ejrtito deoerviag t verd in thio piM, 
daeo thqr or* HiMt iaiportoBt ia gecdogjr* though aot mtad 
hr tiBM wiito. It hM boM oiigyied that then io * oad pr»> 

ITMoiri occamulotioa of oirolD to the cnM of the earth, to whi^ it 
jielde, pcfliape ■paSBodkoUj, or parhapo pentidkoUy. One night 
rofwtdif thaee ae uail CTclee. Aa «• hera aliwed^ maarkad, this ie 
^uita aonaamhle. Not ooljr the dieeharga of neny goyacn, but the 
eetkm of tta rUtt bow omI of the wew doak io of thio aatoro. 
Bat wbea wa aaainiaa a UtUe man elnetjy «a aaa that at juaaaat, 
ot leoat. tf wa Uhe thi tobie gtrao by 9UUo, flgor* 2 (after B«U- Amor. 
Aobm. Petralaon Ooef., toL 2lh p. 142. July IfM), ouch cydio 
eacoMt ba af un in ■aoeuriiy gaoiogee tamo, 'na taeofiwlaeei af 
flueh eydao, mad the proof of this ngularity, tf eueh then bo. io 
rothtr 0 goal of ceotogio nvooticotko). 

Tbwa ara two eaiuaa af lha anwianHiatwig elrain which have baea 
citod. The oae k the ehriakogo of tho inUitor due to the looo of 
energy. —■* heat, ceadng the oruet to Uod to oofiapee when 
the ftoeia thue predocad eurpoMe Ho etnngth. Thio idao of the cruet 
oiiiiktkg like m old epfke kee boM leeep t ed by e hae of wriun of 
dieitoreiao, the pwew rt oheoqdoa being Pref. H. SilMe^* of OhtUngvt- 
Aat tlwn baa ban a ojfda of ■ajuniratam rd'itg to each 

great gedegk ported ie widely eoeepted oad goee bock at lent to 
Newbeny. Tlw ooocept hoe beco inoat ^ttantatkuDy workad out 
by Sahaobwi.** wbo aln balMvee that the peciodi aro eeperaled by 
epoeha of wide cruatol datarbaan. Hut theea ara reletmly ehort 
aad aharp ie aln widely hald. ae bee beco rrocalty ttopbaatoed by 
R. T. ChaiaheefcL** But thie ie aot mtlvwBy accaptod, aod lha 
idea hie boon rigieeMly oppeeed by E. W, Deny.** 

In vmr of ihe facta th^ lha voleaDOto «f It^ and Icdaod and 
otber nfiooe hava baan pretty ooatmuouel)' eettve cioce eome thae 
in the Tertiary, wfaiah wa ahall find reeaoo to bobave wm miiiieoi of 
yaan ago. and that nowntaina Uke the Ooaat Haage of CaUfaniia 
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an ftbo ftiD lymim um! bar* bnoi BDca (be Tertiary, it ia clear (faal 
dtrUeo bjr epoc^ «t aeuatalB buiUmc or (be -nktao aetioe weea- 
•(mI ilMcviritb eae&ot ba pi«<4»a. 

Nor k tbva racb afreameBi ataoec eotbon aa to tba atnoctb, 
anaiMr, aad recelaritj «i tbew epocb* of moiiauia bufldin( (Uaa 
•ixi bwt priiwiUJ by R. C. Moon, C. Scboebitt, and H. StiiU) aa 
to Bike thoD araflabla lor leolofk time BeMurenMet. Fifun 9 
M after R. StOa.** 

Aootttcr eauaa of aoruMlatbif (tram, to ba nfolariy nlieTid, ia of 
axartly iba oppeeita aaUin. It wh wiCfraHil bj f. Joty that tt the 
earib mntaiarti aaythtn; like tlw aowool of ra^ioaetiTa malarial 
M w* Um mbs of Um •uifaca aaacn la, from Ha dtoay tbo aartb wooU 
ba pmmlinc OMra heat than ia diacbarfad throo^ (be cnmt; tliat 
thm beat voaM a uc a n ula t a aad (be cruet ba maltad Irott babw 
oBti H (are way and diatbarfvd Um boat in lavaa, ate. !%» idea 
baa been aiaboraMiy vorkad out by A. Hoboea and H. Mfraya, and 
abo ibacnaaria by Uny." 

It ta doar (bat ibiai axpIaaalMoa ef qnlaa an ii>fOnaiilant and el 
uaeattaln ^tptteaneo. Moraorar, aa ksow far loo Hula of «bat the 
ml normal KBotbarmal Kndaaat ia uadar tba iaad. Tba old laaonwd 
rale of 1* P. lor emy M faai or ao of deptb ptoraa m«cb too rapid for 
laiya tiaaa in Canada and South Africa.^* Fually, «a know notbiiif 
of tba rata cl lorn tmdiv tba ootaa which oorm tbrea-fotartha of tba 
aurfico. TVm both lb* ra(o el Ian and Um oooleot ol radieaotiTa 
aboHDU aa oooiputad by Uny with tba boat aradabla data aia 
haiintaai aalnp^tkaa. thoui^ thara ara raaaooi tor babarlat that 
Utry^ eorra ia aei far The nataoritaa ata but Tory Uidttly 
radioaotira, and tba baaallie teeka Ian radioaotiva tbaa tba fraaitic, 
and tba waii^t of tba aartb haa mada tba baliaf {aoatal that tba intarior 
ia ia aompoaitHw amra Uka a mataocita. Roblay I>. Evom n^yaala 
that aaity data aa ta Ika Mrfaoa reeka ara (lataOeoable. 

It it aate to aay, thcrcloro, that aacb cy^ caiiiw« aarra aa nuita 
ol foolofie w iiaa Htam nt, that tba oarra of rhythana aad rarebilloaa 
with lafular eydaa aucb aa Hobataa ipvei ia aa yat an idaal,** aad (bat 

wbat Rimh aaya ia ain waraaoc* 


Tte laawy oT ■ ■ #» > ** « lyatM pcnnllo am la *a« a twatar of maa or ha 
aaowaiy oea n aai n ta whab mv ta ■laaand *itk tha Ocai al npmiama. 
I> b ta W a «oa< (lot to «W mmIoc ywn Ito bvltfutaaaa to (uMtog cnto«to and 

m Mi r. r. bmmc tiBia wa 

M. «w w, lo iMMaa m 
.a«aaa.«Mtow i»4ia^ 

Vm.W.IKTU _ 

tm 

IfcAo ^ . __ 
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■asplij^MJ tMiinti «4I 6* tbwn, JlkMik ior tlM t»«— t *h» p o M fb UHiw «( 

* ittataktoc N t* M fwfotM hkM wa « ci«M tM n KM lb« iUd«v «r MM tfw»«4 

Hill iiililni^ -■—*'—*-*— tkawr. 

la iaj eM», cjcW w* alwaj* fokm ot m aaiUwas ot jmn 
M> Ui*t w* kkir« ad hkaMW kaowladf* oi toon tkaa a toull 
fneboa of a cyiia. Tbtj an oo< adapted for anito of noonncMal. 

The ffifiiirMt ejroU bibaf t« mW itOmb, aa do«a the 
MMpot aad thm an aosureu* oUmt plaMUry cyoUa. Anjr 
eytim of aotrocioauc on^ of greawr aimp thaa Um eelar qrtlam art 
Bodi fcocar aad vovld appoar ia «U lift of Um tank pomUj aa pro- 
grtMTt faetora or ejeim aa ko( aa aajr «a hata ■Mtsonad. Sttck 
would bo Uia gnat orbit vUcb tka wkola aolar 07*1001 it dcaeritug 
lUowlaa amud tka caotor «< tko Galaur* ■«*» 7*" 

(AM X 10* mika) awa^ at a nkeitp of about 300 kilotaolora (ItJ 
Bdlaa) a mecmd. a epcto of aoaat 30 miUioo jmn. Such crcka art 
ebrioualy aet aoitabla aa tkao laniu. Wt nuM tbco faB ba^ oa tha 
jraaraa thauaiU 

PaOORGWlVB ritOCBMEI 

Loavtar. Uma. tka pariodie p r ooeatta arid rbrtknue ejdaa for tba 
momaat. and ttctpUMt tha jaar aa a umI trta ikouck our Kcuraej 
aay bt ool^ aipr—ad in millioM of 7 *ata, or **d««am 7 ri*da" of 
Vatwtdikr. wt paaa to tkoat procraaiTt p ror aaia. Uw Ijpa of which 
it (ka hoar tlan. bjr whkk wo oMaann tuaa. 

Thaw an ''ewaway amt la." Amoof than an tha proeaaaaa of 
dofradatioB or lowtrinf of (ka land, whetlur by wiad or vatar or too, 
by tka atnam* kivtrinc tka area of tbrw baaita or cuttiac back at ia 
waUrfafit or cutlmc down, tka aroaloa by glacfan, aad aioog tka abona 
of tka ocean. Of thaaa aetiritMa, a koM bara kiaa atodsad. aueh aa tha 
rtlnat of Niagara Falk and of tba Falla of St. Aathoay at Muma* 
opotk, tka nirwt of Um of Um Waald oa whiek Daniai mada aatl- 
anm, (ka riemkri of tka Engliab ritorta, and tka ahort froao Chicago 
to Milwaahao. Along l^h* Haroo, Oordoa bikI I ecoa found a road 
plov maifca luminig otF tka bluff. Aa road cama in again half 
• tnda fartkar an, aad by coaapari^ vitk aid «apa, Oerdoa waa ablt 
to OMDputa the rata of ratnat aa S.7 faat a ytar. 

But wbat ia arodad in OCM plaoa mwt ba dapoaitad a k aw kw a, and 
to match dcfradadoD tkrra imnU ba drpeMttan. Ia all awk eakuk* 
fMiitM than ia a fundaroaDtal '*nala of Ikna." So mack haa be to dona 
la a glTOBt hiatocMally known tinr, and wo nrach haa bocn doaa ia 
all. At Um «an»a rata tkia woald hatt takae a proportkaauly leagar 
linM. 

la aoma cam wo may bt rtMoaabty turt that tka nto of ckanga 
ia nftt Um aanu. Many actirittaa an aaywipletie. Thay grow Im 
* aad laaa aa tkna geaa on, if no other faelor laUrferta. For tkk wt 
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cab bQo*. If. f«v ImUm. « edotiMOt bat an arMan . 
abvatka of ifiOO faat and ia Nioc bwwad at tlia rat* of 1.000 foal 
m a ;«a», than, if tha almtioa ploMad ralativa to tba tLsa 
U ropnoMtad l»p a l^parbola. Iba sroaUf tha tima ^ alow« 
tba lowwifif aod. iiMtcad of baiof abaoluUly flat ta 9 rnaUko jaara, 
H wil ba nducad Od Wf U>a hright, aad to a*o-taaUi of Uta briglU 
MilOlMt;tbatia,Otlmaalmilliaapaani. Thia ia Iba procoaa kDOwn 
aa paaaplanation. 

Wa bava aiM that Own «aa dapori l iao to mateb tha dagradatteo. 
la gw«aa], tha laar tha aadimaoU, tba laaa tba raU of daperilioii. 
Hera tha eydk OMua) rama nap brip oa to aaciaata tba pa^ rata 
of dageritiofti la tba taafrabad tadic»eota it ia oaBaltp mtiaatadi, 
acMtfdiBg to tba autbere diad bp Bndtap, aa aamatbiag tQu 0.1 milU. 
Mtar, or 240 paan to tba iacb, 9.000 to tbo l>oot la roraat daapaat 
aoa aouadtap a rata of daporitioo of 20.000 to 24.000 poan to tba 
fool ba* boao a^ aatad. 'fba eoaraar tba aaduMfita, ia gattfral tba 
nora itgad at tbrir aenunuktaaoi. CocBpariaoa of the tbickaaao of 
^oraol raoba b diftmt pbcao f onaid dvriog tba aaioa poatod pvoa 
«a aoaa idaa of tba raladra rau of aoeonulatMO. 

Very claborata cakulatkaa of dapoaitioai ajid doondatloe bare boM 
■tada, aa aamawrised bp 0. Schorhart " aad R. P. Woodward. Soeb 
aatimataa of tiraa an, bovavar, oubjaet to laiga jwaribla mora. riaea 
h ia oaarip impoaribta to fiad a ip ow u aa or aactnoa of straU wbara 
diporitioB baa lot baaa iatocropt^. If, during tba ifttocruptaao, tba 
fevar atrata vara tilMd or roa^atad lato W»d aod daapip arodad, 
aucb Intaarvptkaia nap ba bon aarilp aotad. b«t tba gapo OtMoa 
aa dioMana), if daa ifaaplp to uadtnraUr ewrata, nap ba aloaoat 
aaroaogriiabla. It la, bowover. fab to aap ibat at laaat 200.000 to 
440,000 feot of nUur fino griinod bada coataang eharaetarirtie 
(oarib ara kaova, wbicb nigbt aarifp iadkott a tlioa of aararal 
btndrod arilKoB paata. If Ibat protod to bo aot oooogb, onreoog* 
□ind diaatana eoold ba aofunad. Od tba o4bar baad. it would not 
ba inp c ori bi i to baaeb a dpbar or tvo frosi tbo aga if other natboda 
of aatinatiBf baw poiaiad to auob aotioa. 

VfbM aatimaloa ol tba cenporilaoB of tba araraga aadinaotarp rock 
an ootnparod with iboi of tbo arorago igaaoue rooks fmea vtdob tbap 
an nppoaod to ba darirad. it ta tMiad tbal Iboro is a eborUgo of 
aodhim. arao nakiag aOovaaoo far all tha salt boda k»o«ii or roa* 
•Boablp •aq>octed. It ia aaturaj to ooapan tba ocna vitb a gnat 
aalt taka, aad. Batinf that all aveb lakaa wiib ao oatlat boMOM aolt, 
to asppeaa that that baa abo boea tba ean with tba ooaaa. TImb, 
tf «f <ao oonputa tba aBout of aodaua addod aacb pear bp the 
riTan, aad laaka aUovaaea far tba tall of ibo aalt braosoo, for. tba 
cpciic aodi uni dcrirad ben tba aroMcoi of aalt bodi aad bods eoataio- 
■ »a bw na a •» Ml mi. 
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/ Itif Mit mlar. tha lodiuiii tbaorM by «*diiD«au in bu* a xcb a n t f , 
wad for Nt* of dw focton taodiac to mcnoto hi* ootimatM of tin* 
Aod Uww toftdiac to dioiiakh U>«m vUeh Joty lM«d, w can aatiiMU 
bow loac it would toko U tka pnwMt rate to a ccum u h to Ibo mIi at 
praamt in ike ooeaa. TW J 0 I 7 lint did. and hi* work, 5n« puUiOied 
IB Uw Treaaeetioae of th* Koyal Sodeljr of Dublin, bee alraadT 
neairad attaottoo in tha Smithetwiaii R*|)ort.'* t. W. Qarica bn 
fona oT«r tba ficuna with aspkr (Uu.* 

Jowo baa aatiiMtod tb* tme rw|uttu«l to wiabe the Lake* Truekea 
umI WinMcnuecn, abninkao rcmnasu of tba Urf* lake known to 
geolocku ae Lake liabooUn. ae lali n Ibej' an la dim wajra: Ffavt. 
hf oooapanac Um iacnaei«< aaltaaaa pran bj two ualpse* SO jean 
apart; aaoond, bjr ttudjtnc the rau of evaporataon and the dma neadad 
to eraponua tha watn; and, third, hj the anel7*ea of tke rinra 
feeding tbaee takea and oomputag ika line required to bring in tb* 
ealL*' 

Of theee only tba Utter mecbod bee bean uead to obtain tbe age ef 
tbe ocean, and evan In that tber* an difficultiea wbicb prereni our 
relying upon th* Ifuna. In the fint pUee, tba analyeae of river 
waten upon whkb fwtiaatae of the yearly coninbaiMa of aodiun 
wen bto^ do net gire ennei^ weigbt to tba eoanpoaiiion fax time of 
floo^ at wtocb esoel of the iwn-off Uk« ^a. In tba aaeand plan, 
tlMte to 00 aaauraDoa that tba pnaaot cfauta and nuMff to a fab 
arenga of tbat in peat tioMa. Is fact, atony gooUgiata balitvo that e 
pwtod of extra upldt and ^leialkA, aatpo am g a let af reek to waatbar- 
n^ pfoeeaMB, ba* oeeorved in tha ieemadiat* paal, and that tba preaent 
atato of ihinca to mi y«a back to avaraga. In tba tblrd place, if w« 
aeey treat Seluecbari’e pelaogreplue amp*, tbe preaent conll&atita are 
in gonanl Urger than to tba paat. 

AH tbeaa facton wonld toad to uaka tba aalinaat* of tima of acconiu- 
Uiien of ooaanie aediom (about 100 nuiUmn yean) too low. On tba 
other bend, aay eeifinal wUtmn ia the ocaan water, botn ■baterar 
aouroe. wouM make tbe miumm too high. 

Monorw, if we oeenpere anj olber elemant than aodiuto to rinr 
watar and the oeran. w« gat vary dlfmnt reeolt*. Sonw of ibaee 
cUnuota, eocb aa calduin and magneMiito, an ptompUy aatoad by 
eegenUEoa to make dull*. But cUorine offer* a different etory, mad 
thwe ia reaaon to leek lor a voleanie aenm for modi of tha ekloriae 
andtoauppoealbattowaaoNnabandaotintbaa^ofnaD. Indeed, 
eodwTor* buTo bren made * to fotmale geologio tima froaa tke cbangc 

••tohi. iamuei m a«», ina r» rma an 

• cum r. w. ow wpewneni v. a omi awr. • tnaMa. naenar n* >*a «* n 
MMn. 

■ *tan.t.O.OM>WnllBMrr«rUieUlMiM Owwai toi Wummiu. Mto na to l-n 

-till I n.fiiiumi^—rraii iium ~ -1 r — im.eeMetomwi 


24fi AWKCAL nXrOftT UfITDIOC<lAK WKWCTIW W*! 

B tbe N*a »*» ift ••• ^ ***• {©0fia*t*>^ w«i«« » 

bMQ V» ehu<*. tad tiu «W ©f fihw of Ibo i»»»o of 

•ojMja to «UMin« hM boa imipikr. 

OBOmULMAl. OMDIERT, TBB C00I*D»O EAETH 

IWnM jiioptnirr aetiTity whieh boo boa oMd U)**Uiii*t* 

nofocie tioM foa bock U> (bo post tuiDO of Kolnn (Sir WUliom 
Tbomtoa). “nib woo to wwob d i ocu i ood ot tltoo tkot it ohowld 
bo Booiioaod bm, on*o<i»Uy •• it boo rooatty bom otuAod by 
guMT.• Tb« motbod dopondod upon Ibo eooHnc of ^ oorUi. 
OhTwiwdj. if Ibo iofthio lootof «**<Or from Ibo toUfior, oo U wtuslly 
H irt bAOW (bo roto ot wUeb it io oo cof o n f- oftd tbio Kobrla 
faoa tbo BffOBO of toonporotuM with iMMOiinf dopth in 
minoo- woconaUmotobowloivHhMbMooioofdiiCiifwokAOvtbo 
tnittal tofuhtim 

K«ttto niftiit iMmpUont vbic* an Dollikaij to U 

tnio. IQ tbo fint pbeo. bo ooiunMd o proctieoOy tB»uat«a«ouo drop 

of tbo rfrfofO (OBpcnturo ai tbo tbM ti oo—o bJ o t i w of tbo oruot to 
|meti<«Uy tba pnoat (oiporoturo tiwtOKl of tbo oritkol tonponturo 
of wour wbiob micbt bon boa (bo ourfoco unporaturo if (bo ««oa 
WMihaoQorBoi^yiatbootBKMpboro. Oo tbo other bo&d, If (boro 
««ro tba oo oad Iob teraporaluro, tbo ortoco toraponturo 
micbl boro boa down to >00* kiwor tba ot ptoMt. nod boro hoa 
dowly 00 wolor tod ofoooiod (ran tbo ntoiMr. Is Ibo toraeJ 
||«eo, bo i^iinH o oifom toiporouiio ot (bo bo^ning froa ourfoco 
to eater. t> (ho third pUco, ho oowunod oa ifteteoa of tookperotaon 
of oboot I* r. IB M loot dof^ b ibo ootib. Utor oboorrodono b 
JLfrico ad i( [TTi^ln (hot tbo nortnol mu of uaporo- 

luw iaaowo b only ODobolf or ono^btid m much, ok! wo kMw aetb* 
h« of wbot it ■ utdor tbo oooa—tbot b. for tbfw<|uortM of Um 
globo. FbkQy, bo BBdo no oDowoeo for tbo Uwn uoJuiown dioeu 
of fodiooctiTo dantogrotion wbledi b oortior tmo would boro boa 
•roa gtoolor now. Tbo rooolt a ibot it lo not dlfllcuit to ooleet 
poooibio gMtbomo] doU to fit 0 wido foco of ofoo.** 

Howvror. tbo footbormol fndiat boo ob> bea oied to (otimoU 
tbo IBM aboo (bo loot ko Ofo. For (bo w»ro of boot wbteb olortod 
down wba tbo too rotirod dooo not oaom to boro foot b od tbo bodtosn of 
(bo doopor nioflo nad wolo. Ttdo b obowo b oueb • w«fi ao that of 
IlfWO P| oitor C R- Ta Orotiod. Tbo doeroaoo of toaoporoturo 
toword Ibo oarfaeo from tbo bwor lorob of Miebicaa nma would 
initifoa a tooipontaro otar fraanng soar Ibo ouifaoo Tbo poot* 
giaaal waro of boat ooooo to have roacbod a depth of o«ly botwoon 
• aa oa om. tow. a «p*. woa Bt. 
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1.000 tad 5^ feifc* Tb* im ‘ 

n3iaHTindM‘rf'*^‘^II—^^>—°****^^^^*** Orrtiand tod work* 
m with K. a Httld foe tbt ABDeriotn r«iol«m Inrtitu*#. 

TW diffietiltiM ia obuinkc tft w^ulit tfom t«Dp*c»ter» mndicoU 
tn 10 MM oUBi Om mom m ihoM iBh««ni in tU pcecr««<ro proc 
uMrttint^ M to ittititl ooaditkwt tad to to how ftr nmillt 
hot* bon tlTocUd by otbtr ItciMt. Tbo tdttoc «#*»»•«! Mtavi^ 
la tnao ta tbo uaoorttia, but oontUy w« eta know ill wbtt liaoctioo 
U b. W* obo know Uttlo, toflwtt^. to to tbo diffoanty of roeko tt 
tkoy lu in tbo ^ownd, uturalod with wator tnib of Mlt. or dry and 

ooatainins only «a Of fto. . 

Minor motbod* •< rrtiwtting |t«ok^ tono. tbo toeumuktuo of 
■MtoMiw utoritl. 4d cum in tbo uatoopbrn. ercank 
rtrittkm in tho podtion o< tU polo, t*d otkm od tbo 40-odd motbodo 
wbkb cralocbio boro triad, whieb tn ceooalootlty tuofnl. atty bo 
jrii—1 otw 10 eeoM ta tbou whMi omri tbo moot bnportut tnd 
Wtdtiy wM—“popeoca*' znetbodo of maoouriac (kJokw: tino by 
itetj oad tbo aectimnlatioa Of tbo produeta tbemf. 


CVOLOCIC TIMB RBCKOJfBD ntOM ATOMIC DtUIfTBGIUTIOKB 


if OM wttcbtd t popcorn maohino and no4od tho nunW of 
kM«b poppad b t otmnd. tnd notad bow maeb wta popped, OM 
00^ iC«ra bow knf it had bon ruiniaf. If. tftar • fow ouno^ in 
tbo dark, no look* at t IwaMou dial or hoado of a watcb with a 
pookot baa, oaa caa cnortOy ooo tbu tbo luninodty ia D04 quiot, but 
w dua to a obovor of rparkt, aaeb of wblcii repcoaonto aa oxpiodinc 
aton. WUbtadoUi] thou axpbdoirrucuWly.jat ordinarily in any 
radioactivo aittont ibara aro many flaabM por ouend par miUicrtin. 
and tbo atimbw por boar k pnokolly ooootonl tnd cbtraetorMtio 
of tbo tiMMlit, Wfudlooi of ny rtrittioo of proMura, taMporaiora, 
or olaewie rbar^ that io UMy to aoesr natnnUly ia Iba «anb*o orvot. 

TV ttudy of than apknoao bu bon tbo nbfoot of many pbyi^ 
iQTMriptififn TVoo rayo arc oaid to ba wnittod by tha oxploaco, 
nono of thorn vmUo but rauodac hnafnoiity b eirtain eompeuadt. 
TV olpbt rty it roalij t nadaua of tV cu bobum, and tha madatl 
ita AtoBwe aalcbl loworad by 4. Tbo Oaigar oouatar to an 
aloeirie dovioo for oooBtlaf tbam, t naotbad Buefa Btoro toenrato tbta 
TMDtllj *«wgirin j ttiam |b a odniUleoeopa. A twnt oouallac ttudy 
ittkatof BobWyD.EaamaodO. D. Fhiaoy.” Tbo rountanc baa boon 
ooainuwi by C. Ooodmaa. Tba phyiiral diArultMt tnd tV vnecr. 
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pro^UMil b^ltht *'b*ok|[rD«ail dfael" af uswistad p«ftki)w 
^ 4M ttin frwu. 

Th« bei* nj ii an ilietroo. lu km producm iacouiimUa c ba int 
m Uw aUmiie waic^t bat 4o— cliiaga tka plaea of tka elsaml 

io tk« pwtodie uU*. io MW warda ekMic** i* ^ «aoth«r it wn mt o( 
praetksllj U>« mem aiomic saif li t—• ao-calUd iao fe a r . For Ui tU nc a, 
H»K«i umI MaltMC^ k*T« rocintly <iiM«Tcc«di (uiiJ tk«ir rmolte 
4V* bifctkg eMiiinn4d is ib* rkiiwipil Ubontory M U. S. OootastMi 
Surrajr) that th« rafaidhuB of which Ih* aionio weight ia S7 (about 
3h-88 poiTont of rabidion) chufoo to otnstiwa of whkli tho oleoiM 
we^t M alw sr. Of Oua the** k in etrostium fOMfuUjr as]j 7^ 

pMoesl* 

llcr* w* an brouebt faco to (an with two of iba jxriscipa) diff wa hk* 
!• tb* BMMonoMnt of the eg* of niiaiwh oad took* bj atoauo dl^ 
iaUfratioiu How do w* ksow that tha alwsoDU pvodiMod by dinnto* 
CralloB wan sot alraady than? If thii ia aaa wen d by atyiag that they 
havo a pMcoliar weight, lhaik the problant ailaait how to dad 

that waktht, aapacfally wImq coa ha* but nry imall quaotitM*. 

The third ray pTaa off ia tha laana raji «hkh if only as X-ray. 
So far it hM sot baeo oeim d ered is geologie ago deieewwnahoa. Tel 
lit work ia peaatrattBg tha wnpfiiag and dariunJng photocraphk 
pblealadtothadiaeoTfryofaUtniedHisiacratios. Bat aa Mcb raya 
are know* to affaet the farmalton and dmaUgratie* of akananta thay 
may have to ba takas isto aeeount aocoatiinaa, though prahstiaary 
ioTMtigatioo voedd ooggaet that thay an a rary tninor factor. Plata 
1, figura 3,1* a paiot of a pdsbad pie^ of radium ora bom Oraat Baar 
Laka, Ou^a, mada by iia ow* light 

The xnathodi of gattlDg agta of rock* and isisfrak hara baas natnly: 
For tha rooka. tha usouat of halhim (•lyho-ny product) which hce 
accumuUtad bom tha axplMkn of tha uranium and thorbas. Thi 
laid ii rery aniaO ia cosnpariKio rm with tha few gnam par too of 
onUsary load praamti and mtU raoas^y H baa hoco impoaaibla rrea 
to attampt to gat tha proponioa of taotopaa is tha laad, aa it 
would isToIra goltisc about a gram of tram a rock whkh c«o« 
taioad kaa thaa S3 grama in a too. Of thla only a nafl portioo would 
ba tha laad darivad bon tha ciplodcn of tha uraatuta and thorium 
ateina, paahapa 10 pattast. 

For inaUoor, Dr. Uity baa oouputad fer tha '‘wtusaeU/’ a waO- 
known ahaat of latrudra baaalt that oocan in tha Britlah Carbonlf- 
crauB. that tha laad darirad bom the uraoitun and tha thoduoi would 
ba a^ut O.OtP gram par tan, wha r a aa tha actual amount of load 
pNoaat waa S to 5 gmita par ton. U. P. Oaruatr foiuiu) nmiWr Maulte 
in aooaanirataa whkh ba asaiyaed. 

Is aaoltan rocka tha halium gaa waa mainly drira* off at tha Urn* 


•w mia.s» m 
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|W wili-. IWinm »liWh« eu b#^ 

ntotoMi by »h« B«* *WA P>“ kiSuai 

erolEI^Sh**. B«i *b« tka Wlua i* !»*-«» •«* «•“ 

tttiea •• * f«» P* **• 

,^t iB tka aatwork al a cryaUHina tin»rtM». i» iaaa n«H •» ><•» 
«ao^ to prareot daWnoloatwa a# raUtiaa ac^ if woH» m 4004 oo 
fioaHPW*^ UMltia ifwnmaiui Uk«k fraah a»d caanpaet. ^ frov a 
aomaiarabla^tUtaaMbdow tkaaurtace. Baaulta «o (nnitk tocka art 
ulUOMUbUbljr )ov. 

Ob (ka oabtr UaJ, la nwiioaatiTa miaarak toaUkUBf a asMuicr. 
kbU aowuai of a rMlioMiiita akaaeat, tka Wad ratio la Um BDoro ncnifi* 

aaat, aod. tf tkara » ooiuidora^ mora haUaa ia tfca otnarml tkan ia 
tbf ktbvm djffuM*. 

Tha kaB« malhoda art than kkaly to Ktra acw U)*t art too kv. 
and tha ratio of kad to tha onfiiuai and tkorinn, »f tha oidkiary laid 
hM oo» baao daur^nad. acaa ikat ara too hick iMofar aa tbejr 
okaok. laa can ba raaaMiaUy aart of not bainf far off. aoccopi for a po^ 
Mbittty that tka rmio of chaafa k marbaifly difforant oow froo adial it 
baa haaB b tka paai. In tha ooM of tha Sdvar Laaf Mina-llixron 
n^, tha wa by tha Sr (17): Bb (87) rako ako ohacka within 

10 paRBOt. . . ^ 

for iMUBea, a wombar of ayaa of IViaBe NMki lalar thaa tha Gar> 
beadfaroM krrt inikcBly circa ifca by tka baiiom iBOtkod Urn than 
100 MBkm yaan. Ob tha otbar haad, lk«t art orar a doata analyaaa 
of aiaarak im pa^ootitM intawdod haforo tha Appakehaaa uplift, and 
wUndy not latar tkaa tha Carheaif«oua. whiA woald iadkata acaa 
batwaan 100 and 300 miUjOD ytaia. Tkiia» tka pcokabUiiy k racy 
fioBt tUt 100 to 180 yaan fifo aMaa at Waal of tka CkrboB- 
ifaroot ooak wan b«nc fomad. 

If a mioaral or a took ooatana a BBBthar of alaaamta dkintat^atiai at 
kaovs ntM to diffarcBt produota, wa havo aa aaoeOanl tk n fc, pro- 
vidod ara ( 4 B dMCiafukh tham tad tbalr producta. Endatd. if wa 
know tka p f i jfwal i O Ba af tka paoduota and «aa ba part tkair pn>da<4ien 
batan at tho mmiw Uma (oa wil ba tra*. for nitanoa. for tha varwiua 
Wada paodoead by tka kotepaa of which araolUBi k oompoaad, of 
which tha moat abuadaat havo atonic wcaid>to 180 and 10?) wa oan 
War iha ifn. «dm tha Iwd fma oldar miaarak will Kara a laifar 
paopectioa of tka pndueta of tka nora rapidly (fiMpfMaruc Wotopaa. 

Prof. A. von Qrona * baa npteUUy amphaiiaad thk, and John U 
Rom ■ baa eompntad aaroral ifat from tha iclatirt stnofftk of Ik# 
apaetral liBoa of tka difamit laada. Tat. aa ordinary land k a nixturt 
of tha — iaotopaa, tko taotopa that oofaaa from tkoriuin Fb (90$) 
and a unaU ^antity of *b iaotopa Fb (904). tt&kaa wt ran And how 

■ TMWMOa,a w>.r*anC>M.*wiaMW-**.*-*:*»>■»«»wowt» i M. . 

*!>tar*Sunaa BO. *4 A at aana Bwaotw am 


iuftA*(.*RU *0 <icot.<nei<; rncR-uiMit 


3dl 

mush of U lb«r« k hj Um pf Pb l?M)i r***>ltP «iU bp 

^ nuMrUiii uatU tbprp k bMlpr it to viM kotofM* pod bcv 

much of Umd unnhtB coaUiiw, pad how fppt Uwy ckPOCP« la tfup 
tdi 0 . P. Bpxur pad A. 0 . NW ptp pctirpl^ p( vort. 

ppiPMiun m rad^CiTP thioocb ei*nC a* a pprtklaxpo 
pketnn. ApiwpoUj ta 1133,Aacoa wrotP boPOfta. pltlwni^it 
WPP rpoccuanl that ika rwUoacUTUj wm dua lo •» wotopa kaPTiar 
tkpo Uia cptampa K (SO), it vaa aappcaMl to be eaiaad by K (41) 
lAaitgtn g to Cp (41). It hM knop bacoopp appprant that the radto- 
activttsr wia duo to a K (40), aot Won recocabed. Tkk makao ae 
kocpf ppfibcpbU aeena incMuopa MfgeatiMka of A Halmaa. dpfModiac 
oa tha rpeocmtioa of tbe aupjioudl}’ ralatiTplj rare kotepo of oaktuia 
Cp( 41). Tba cakauB kotepe Op (40) PPtupllr k TW 7 oonupoa- Tbe 
aeat t^t eaa be Mid noir k that t^ ralM af epleinm to potaeatten vlM 
aipp a mPfimpn afp to rook tod mioenl tod to tha aartb. at A- Keith 
Brewer baa raoaoUjr pmntad out.** Of eeune, kt all odiMraie that 
polMpiiini than miut ba cakauae, and If tbara ia *017 little 
ealaoni, tha wiarimwia may be near tha trru Pfo. 

But to UP polaaitun or nibUhim tbPDfea, aocnnta anpljrw of eerj 
•malt quaatltlae will ba needed. Tbe metleede of queatitatiep apeo* 
ttoeoopr niwt ba daTpfefW. We may kok for kmilar darelopmaato 
with other eif ecta 

rLBOCUBOlC 1IAL06 


We are Miitled to infer that the rata of dtentPcratioB of atesns haa 
not majkodlj rhaacad duiiaf poloftc timm from Iba fact that tha 
ralue of plaechroio haka arouod misute eryitak oonulniac a radio- 
aetiT# eieaMOt an* about the aaMa ia tha oldar rooka aa ha the yosscar 
eeua. or m ia raoeot artificial preparatkata. Tbe haka to wbaoh 1 
refer ban ban oottoad oan tha dayi of B oeeoboic h asd have boea 
rwaaUy •tudied by D. E. Kerr-Lawioa** aad G. H- Hndenoa;" 
they VP IDuatratad by plate 2. after Hetul«n»’a ktaat paper. TlMy 
depcakd upon tha fact that tha bthua buBeu dy^ <*11 ^ 

explodae nliia^e the oolor of tha auiTo«odis( naaaraL whioh acta at 
boat for the nnaute epecha of tiroon or aBaiutP or wfaaUrw ndi^ 
vtiTo mUMtal may be theer pouicp. Is particular they affect the 
iron of the BHca, eo that, while they are hardly wktbk whao the nuea 
k dark (that k, the bfht k nbraunf panlU to tho daaTpc*), they 

are mo^ plaiiMr whan the mka k Utbt (tha ki^t wrhkh .. 

through it WTibntiiicperpeiKbcaUr to the oWeafe). In other wordl, 
the affaei k mach iba nme aa that produced by thiae raya 00 • 
photograpliic plate. 



« Me aai a lea Me > 
UMwaw.r.o.cw* 
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Now J*rtid» v U 099 ^ by coUiibM with othw ^ 

IB • *«« <|JiUDC» (D M to (HM mn l» A* »«•)► »t»lo™ Aot 
lfc*T ort niwt «*«**»••» A* th*» Thm thoy und to 

preducoorincoldiMOtortitoo.aiiotawehoTompooBl. Moiworor. 

Ush Omamt !»«• off pw1ki« wbieh Uto • dcisiiu ruf«. or pM*. 
(ntim powwr; Hol^ giro, . tohk of tbto* r»iif«.» TW mof* 
rwlMootiTo (h* •kMMt. the cmur ie tha ntiKe: i. «•. the mere 
npidlT it dMBMfnle* 

If. u w« here mii, ■ •umttl eoBUte* elemente duinUcnUaf »t 
retail Md \ananm M oenpoeed o( two mch elemmu. the 
BUBcnk ihli coouio oo the oTenge (or b ooee «( ieotope^ 

otfldidy) mm W the k« •t<d>U, »«« rephUy dMbtecntng deiiM 

•sd of ile pcodMil- Hendcnoa bM hem tryiiiK to detormiM the 
■gee of Uka by the irUttre unagth «< the riace. eopocially of <ne 
duo to » product, knom ee eetbiinD C, of e uneeuce ieotopo 10 Aet 
«r • product o< the uttatem Metope whkh producee ordiouy rodtun 
ead a AorUfUred eleoMOt. «bkh neheo the outeide fiag, kaown m 
radinia C. Be hae the etwlied the thoiiom fia«e It hee beta eery 
dtOtciill to fiad B»e« n vfaHdi the eucceeiiTe tan oro dattact ead 
(bea to qdii it fiae eoou^ to get a eectioo throu^ the oeoter of the 
•plifff ^ u •herelMo (whkh bee e di e rn e te r el leee than OM ms) 
iiwiMd of tak^ b 4 geod part el the ffihw*, b wbch oaro the lepatate 
hag* ue »e« emUa. My ** thought that A# wtiole diameter wae 
•hchity gnater b the oUkr haloa, but it waa ealy a thooeaadth ol a 
MllimUr or aa The fact the diunetere ot theae baka aro eo 
aaariy the mbm ae Cboee ol hake bow artUktally produced ie an ea- 
ccOeot lUMOB (taken tegether with the (act that the mere rapidly aB 
fl- r—^ MBde hehum boUeto-alpha partkke—the (arth« they 
fly) for ti«hnif< that the rate ol ae ti oB haa not changed eubetastiaUy. 

To be eure, if the few extra kag range partkdea weca too few to 
make a patcopCthk darkeniag dufbc Ae time of our peeeent expert* 
meBla but might b a nilhoo yean, aod b Ae elder haloe are rwpOB- 
dMe for Ae onteide diameUr, theo theca aigd^t be a alight ea e ular 
qiMthenlag b the dieehaige of the alpha partielea whkh bad been 
Aue dkguind. 

In order to seake aay eoAnetea ol ttme, Hendwam hod to eetiniiate 
lha tdatire etrutgA el the ria^ made by the ranoua radioactiTe 
elf rair Thai can be done by Ae MucrodeodtooMter, Ae eaoM 
ititwi ^ Inetranent wfakdi aetiHoiunare uee b leeaeiiriBg the proper* 
tione el elemeau b Ae epMUa Ihot tom* from Ae itan, and J. L. 
Roee, eetbuted the proportks of botopee by vorkbe upon a flwe 
hoe etiweture, that b, ocooparing Ae etreagA of the liaae bto whieh 

e Ml m Oma M B M a fi 4 a wa NH. a* « *» Beia, a tea iwr. 
oMr.i.riMiMUMaerMkaiBeiBaima rMaair.aM.w-A.wLBarowe«>aaea 

a 
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Um oI tb< ImhI •poHntfli’eaa b* WokM bjcufficMBl oiAfBiAMtloa,'* 

A«t0>n ** ohumad tli* pnfnrtida of tootopo, hj amog a jdim ipectio* 
graph in wUch tbo aUMU ibot off fraoi • Urgtt poM bolWMO nugBotw 
polo* viiiob lUffwt th* haorW otoon* freon tbcir ooum I«m Ihoa Um 
ligbUr «OM. II* i«CMt4f* th« alooD* an th* pholognphio pUt« 
»hkh tboy ftrik*. U DenpoM-'*** ioapnmd appamtuo tb* atoao 
on ■ipoioil to 0 oeotiBVO** field whkb e«inie» thni oround in o 
gr**t on ood f*(o llwnn forthir oport. Bot eotinotkoo tt ih* 
otm^th of liDei on Unitod ia oeearocj ood on likoly to b* latorfood 
«ilh by Udoo for ethor eompouad*. 4. 0. C. Xmt'* pnMt oppw- 
o4«i for tb* ninulotir* record of (b* iffeeA of than otoiM pnoiM 
gteoUf ofounej ond umo nolkr quoatitie*. 

A di&euitj olmdjr mentweted i* in gfUing Um qwiilty nqubed 
to on oaolyW, • Mporatian of ieotepoe, oad OS *ce d*(enniBO> 
iwa. Still the qnooUty Deeded bni oteadily diminihed unti it io 
nrprioinf bow onnpUte on oaolyob F. Ue^t oad L. Knupo, ia 
Vitnao, «0B oooke with oaly M ndUfmao of uroaiRiU, obeal the 
w otf bt of o pootoc* •Unp.*' Etoo with their nortbod * , miaenb 
nwh w MOMt oad oUoaito tbot hen oaly o UtUe umuwn or tboiinai, 
ofUa only 3 or S potoMi, offer dilBeultioe. ond if tb* lead in them 
ia only o bundredtb port «f tbot, whkb io tbo coat for Tsrtiary ar 
yoangor minaralo, it con readily bo o*oa bow refiaod ood oocunU 
m*tbod* of oaolyii* mtMt bo. Meroevor, roceol work on oo tM o in 
ooeoo of tbo oomo cryitof bora ahown a ebaaj:* ia eompoaiUoQ daa 
to o traaidv of materiol. In eonporotiTelT fnoh ototerUl, tbot 
appcoie to bo eatiefoetofy, lb* aroaiua aaun* to be tb* laere orfobU 
M a BroBoe* coiepound and at leoat Sbna of • ecoodory uranic yaUow 
CDaapoQDda an fouad in ndiooetire dapeaila geooraUy. Y«t the** 
T«y •Uadlo* tend to abow tbot *ueb cboagM or* not often or«r tO 
percent, oad tbot tb* agaa or* ia o gaDcral way eomet. 

mxnc AOB 

A* boo been aoid, ia neba then i* a* macb ordbory load tbot 
uatil lb* Aoporotioa of uooU qaoatitiea Of intopaa «f load oad tb* 
Ideatilleotloo of ordinory Uad, toy by tha 204 taolope, can be aafaiy 
■ccoBplidtad with aiaoU qaantitiaa, ao nlaobU ^ d*t«raunotMMu 
na b« oblariwd. Bui hebun bu net tb* •oat* diffieoity, if w* Ub* 
eenpoet roefa containiag oo air ond whloh boro been molten. M*Iu 
tog dfirm out nwwt of tb* bdiun and olbar gaeea a* well. ll«liuai 
beiag a goo, i* likdy to eaoapa, ond ontfl a few year* oge it wo* gmt- 
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trJUj M 0 «p««d UmI hy btfiuaB W 0 «ld tw 00 I 7 u uac«H4ua fr««. 
boA of tlu^ «bua«d by lad niiflA. 6 tDM tboa votk by Holnw 
4 »d Duboy uhI PuMtb Ml Uny bM firm raralti which OMOMd 
a« 9 « robobU mI lo fit tb* Wl mU uwc* doMly. 

Bwt ihay on not boyeod 4 )tkwtt 0 B. oal n«n rwMt work by Good. 
BHU OAfi Koovil «Dd« Etbm Menu lo dwv ibot wfailo tbe hoUuoi 
doUnniBAlioM odI tbooo of ibcdum on foiriy olow, oU Uto pnrlow 
work OB tho oaiouat of rolMm ia tbo racks may Mod utbotoatiol 
conodioQ. Spodmeu traa tbe mom dike ood ibertdoro of ibe Mao 
•fi MKo rnBiliililinfi. bat •faowioK nnnwilwiMi diffMoaco in iubS' 
Mia 4 »d tboriuok. hovo, DooMthofcM, bdhta just right to giro (bo 
aoMo ago, witha tho Hoiit of omr of tho work. Oactominotion with 
o f oo| i btra MB bo told by tho praoMco of boob. Tbo prooooo roquiroo 
gnot ibill, iavolvtDg m H do«o dotonunotMti of imaicun in quoatitM 
of gnoo p«r too, of rodinra b t«*4bouModtbo of • nillienm por 
loB. boliuM la cubk oMtunolora por cubic notor of rock, oad tborraa 
oIm ta grwM por ton. Motbodt Cnt dordopod by Pkooth boro boon 
ptcfoclod by Uny.” 

If, tbwwfcr*, w« fiod Dvraewn toopa givwg agoo boOwm 29d •»! 
800 MtOioB yoaro by the bolium OMflied. while ainarela ia Devexuea 
pogaetitoa with iaoOopM datanninod fxro agaa froia 277 to 300 
yooif, riaco tbo orracs by the boiiuBiaotbod oro l^y lo aako iba 
tfm toe low and tboM by tho load aathod to aako tboai too K % K , 
woBoy bo pretty coofideat that 278 oilioa yaan ^ wm b Deroaiaa 
tlaa, ualna ihwe ia • gooml ayi t oow tk ortof aot yot located. Tbua 
(he ago* giTM by Stole ia figure 2 nuet be MMaewhal changed. 

Tbanka to Uny. «a thaa hsTO the gaoh ^ eeloBn rougl^ oatlised 
•e f«r back m (ben aro fooab. la fact, B (be Nocaada ohm wo flad 
racks that oocea (e bo teriee ae eld. It remaiae to (eat tbe cowulry 
rack whan tbe oincrala in the pogBatit# aeoa to be 1,100 
years old, ee aeaf Wiaaipeg. la tha npgn wbare Harwood writee 
of vary old “Pnkaawatsn tanehte,'* tbo reeaat wook of Hahn aaj 
MaUauoh os a rabidiun^bearinc Daka and tba changn frea Kb (87) 
to 8 r (87) leads la ea age of t,708 to 8,000 BilhoB yean,** wbkb agma 
■ith tba ege determiard by asalysee by Elhwarth. Hechi, aad Kraupe 
ef uraaiotta and Boaaiito, aO of which iadloale aa age of about 1JOO 
asiHion ysacn. 

TVm, la ipflo of dilBeuitSM. pragraaa ia befog Bode, aa reeulB ^ 
obtiiBid (ran iM ifla r and amalfer quaatiltCB, lad aa tha methodo of 
nperslgg and detenniaiaf ieoiapse we iiaproTod. 
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THB BARTH'S IXTERIOB. ITS NATLTIE ANT) 
COM POSITION ‘ 


By Tlitw H. Amm 


[WllbSpkiaM] 

Tvo «T«oM 111 tliA 1 m( Um jMn b«T« mad* po««(bl« a MMvoiiby 
ftdrMoe ia our koowkdc* of th* owtA't iBtmor, ftn4 Naro t«e «Aa 
fin( liflM uUftdad our idaM oo Urn nibioct dafiaitoijr bojoud Ibow 
of Um o«ri 7 Qtwk phikoopiMr*. TW two aid* lo pre^Mo woro, Ant, 
tko prtoiM nwomwtnwit of Um •Itotte proportito ol rode* oiul. tMeod, 
traproTwl toehniqu* io mdumIocp wbich ponnUtad Uw accumo* 
lalioa ot itilabU data oti (ha apaedi «i vara* frotn aaar aod froo 
dUtaat aarthqualcM. Othtr roaeAKha* ia giaophjMea har* plafad aa 
important, althougb aanondary rola. aad har* procootod a iteadp 
improTaoHat ia our kaowMc* 9t iha aartb a* a whole. It i* the 
ohject of *!>»» eoauBoaioatioa to auianana* hriaAy the praaiat antioaa 
eanMcarnc tha earth'a ietarkir aad the atefa by which the iofomatMa 
haa been obtaiaad. 

OBlOlIf OF ms BARTB 

A dioMMaioa ol the iatariar ol the earth ahoold properly atart with 
a ooaeidmtioD of it* orifia and Ua plan io the aniTtne. Geopbyaka 
beaiBa with ooaaaogoay. Our earth ie a epheeieal body ahowl S/IM 
raAeo in dumeUr flooli^ la aeocly eoopty apaoe. lU oearoet Si^- 
bor, the moon, is a qaartar ol a latibeo milaa away. Tocether, they 
rerelTa arouad the aua at a dietaaoe of aecaa 90 mOUtti m flaa. The 
othtf ptaaeU el the edar tyetom oirsU aroand the aam* an, which, 
dthoafh by far th* larfaat obiact ia the ^tem, h mcnly a alar like 
«oualla« other* that dot th* eky, and ie, a* etar* po, a rether eoMS 
ead ineipiilVanl oa*. Seperuted tram the aua by enonDOU* itiilanfoi 
aro the other etara ol oar talaxy, which baa a disidika fona aad aa 
asteet ol at laaat M,00d tishi yoan, aad ie saaroly emo «l tha iaaoaof 
able iplral aahalaa aoatlorod irroftiUrly throaffa q>*e* at aa areraf* 
dietanc* of parhape 1,000,000 li^t year*. 

On 00 Taat a eealo, oui earth, a tiqy planet acoompeayin^ a omI 
etar, eeeene to dwiwU* iato inM^ntAce^, but it ia after *11 tha pUe* 
where wo dw«U and hare our beins, and for u* It haa the ImportaiMo 
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aitedilBC to ■ itnot objoet, wbacK, «is*pt f®r tU forfM* Ur<n, if w 

, ju .t 

It If MV fcomly tiut Uif fWtk VM erMlad bom th* 

pMvol na fbout tfi» roflUon jr#M» if* tliro«*k tidfl diffnpUaB by 
• irt rr-f aUr. 11>* nbfMlMot bqMlMtaoti fnd iolidi£cftioa o( Ibe 
dfUebod toMf ot ibMrinf r** lonMd tk» juraulf ««Hh. Tk» mUoo, 
•ilTUfecni by Jmm tod d«#r*y», w diffcrcot {f«« lK»l inrelirod 
m tbo Mbfltf bypotbMH of UpUn, fcoordnc to whkh tb« MD wo* 
orlfliulfy nmoaidcd by o ron6c«l tMb«U wbkb rouud obout Um 
funtrtl Mff^ As Um otbdtf mstonsl «o«Ud U wos supposod to 
watTMi oni inenoM ttt «p**d of reUtioix. ubUI finfUy tbs <MOtnfu(ml 
tom wM mttHAmx to dsudi » ri&c of OMtMid, too Uased u> 
torn f ptsMt. Altbou^ oeceyted for moojr yoon. Ibe hypolboua 
WM tu&y dwconUd <m pufdy OM l hOMstiesl fraiUMb. Tbo UiMfy 
Aov in Utct fbo dUI«n in nuy imporUat dMoAs Iron uiotbar 
lidsl tbrory. the bypotbesif «au»c*M*Nl by CbsMbwIiA 

oad Moultew. Thk «M tho fint to sMouot MlifTMtonly for muiy 
of Um m»ioi fMtune of the nUr fjtUfn, uid iarolTod tho focawtioD. 
fnn the tidsl protobwuxMi of ewenM of mU trefioMte (pleno- 
tesiaeli), wbidi rril--ril ewund Ttfioof SoeUi sod thus prodXKod 
tbo plsaefe. The tic&i&esnoe of the modern tbeory, for the purpooeo 
of this dkcMMCO, bee k tbs wppeeitNO thet bU mHiJor e brsff fim« 
^ il» trmHm wee mtirdy m$km, wtB ttmod by oottvaclk*. tod. 
to tbf ezteal that Um eotnpooeat enbe t e nor e were miedbie k tbe 
Uqkd etatf, quit* kemegeDooo* k ecenpcMUow. 

KATCmS or THE nUXBLKM 

Ibe eccDpoktko sod sUto of tbs esrtb'f kUrter bee loeif msked 
0 pfwUans «f gnot dilikulty. It is ss the mum tbae e eubjecS of 
leMisf MtMMt, alike for the eekntist sod (or the Isyteksft. Then k 
eJwwyi s eittsk fsftkstket k tbs nydeiioue sod imkDOwrn, eeperklly 
vbsa k spfMsn mpeewtie (O foln the probkeiM thet ere preemted. 
If it ibould sesm s bopsisee isik to Isem aBytbkf sboal the kterlor 
of the serth. ere migbt profit by sdeptkc tbst philaeopbiosl sttitude 
toersrd tbe origk ^ the earth and the nature of ila ktarior wbiob 
wee ^■xtf^altll ^ Barrel] * as foOowK 

The UMerr of tW Mitb h reed k lU redw «4tch U*» beM Unul ep by 
Mwael larw and bi«eM araa by ereetee. Tbe Mwer ««eat« are etaerty 
fweedid le tbe m^msm aad natora «i tie eadlBaetary racfci sod tbetr tadk. 
Bel Ue «UmS tirMlher le«e bm fildif. weeheA aad WTetalHaad oat «d aO 
r ewcD M i tn itotktfedflieloalqta.ee<lk*rededh y w HM iae—aeewiaMlBad 
Urie fiMik aad eibar IfMeaa radet. raadls. tba Uaa narben of petafy. If 
CM etbiaas, baea baaa itarnjnA aad, m la tbe dawn •( bMMti UeSary. rail 
pMede e( tiae are «aly eaMad tbewab tbe dta rdero l eed Ortlbk mead. 

TUe oyetaBeed aad hwUMaty diatarlad mHm cd Iba oMwS iemetrlal teebe 
tali cd M aartb auitaea ea wbSA atr aad vatar ptayed tklr paeti moeb ae oe*. 

tnniBMwnBeaBaM.kEaLasmwiM. MwBM.aM 
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IW M WM • mf M npaM#<8/ otwmf^^a^C hf o^t pumb i of biMMlo ktm oi * 
Mftli ili*» ibM ol Uti# AAd iW iraft Aft4 

mcuMmI te m iottte rtii^ Mfiim Km rvmi 

tacM. bot Ibi iMm ctf Hi biffnatef p^Cali ckiily to tto i^iati af a 
Uitofla aoA. Ai ito fAfttor hmmdM pt ttof wMifOtd >mw btotoa 

Irm dliatl otoar*Altia» to to ai^s oI to wto 

Bui to* Miod of BOO vIB tol W boBlod 91mm to oo4 m* totofy to vfl 
*•• bj USmmm, riaimto Bmi to avliito* totwd toto wto* told* to 
tooritdti to < *fle »* 4 Hto uap totH to amI. Bto to** r*jr« p<giti»*d 
to lii^b ito tomp* ta to ftot moo o*i* to *t to Hi rttUa toatotoni 
vkto mwf* toa#<] enw* « to toto to to moA tol aa to atol Am m. 

I>#T«(eipBM«ta bi TArioM bnadM* «f Mi«nM duri^ r«Mnt j«*n 
liATt eoAhled ua lo dnw « pklora aboirmc, m yat ooo* too olMrt7, 
vbot Um iatorior k Iflco. ijtj profrm that baj Lata b««B BA«i« !• 
diH to tha iaiBi affort of manj lATAocifAiorA, ta tba UborAtofy aad ia 
tlio flald. Tbit moAaariaMaU aad obAanrAtioaa bAra bacn ioUr> 
pmtaJ tbraugb iba aadtum of pbjnaea, of obeaMtrj, Attd of "**t*>^ 
autloA. Tba imporUat part plajrad I7 tbaaa a»<t aeaaotaa in tba 
atodjr of Ihe earth tna raoofiuMd maar ;aAn Far Muiupla, tba 
Adviiory Committao «o Oaephjaka ^ tba CaniacM iMtitutiui af 
WaahtiiftoBiB IBOa autadiniurapert; **TbA phoBocniaA praaaatad by 
tho MTtb Are ibo hbtoaioAl produela of rbmka] and phfnotl foroaa.*' 

sontcEs or ikpokmatiok 

Wa aow p ro o aa d to diaeuaa briefly the varioua aouroaa of infoma* 
tioB coaromlac th« aartb’a iatarior ABd to lial tba non inperUot Uu 
«f OThkaca, which mai- ba }oioad tofatbar to flvo ua a Dotioo of tba 
coDartatutico of tha aarth aa a whek. 

Tba awrkea of tba aarlb baa baaa tboriMfhljr explored, mod what Haa 
juat below tha aurfaoa of tha land manaa haa baaa eartfuUjr aod 
paikatl; atadlad by (toloi^ta for away yaara. Tbanka lo tba itlair 
Uoa of tba aurfeoa by aro«oa, aotably to deep eanyociai wa an ahia to 
laam asudi aboat tte laatanaU down to a doptb of Mvoral tbouaand 
(tat, ao that wo aow boTO aa aocurmta pician of the rock nataaa that 
Ua below tha aaparbcial Uyar of aoal a^ aadimaoUry loaka. Uadbr> 
oaath thk thin ranaar thara ia mainly icMooa rock, that la, took that 
baa fran oudtao Aorordinc lo Clatko'a oatiinata, 

tha outer 10 loilaa of tha aarib roaaiat of 9$A patoaat igaagaa rook, 
40 percent abak, 07h paroaot aa&daUme aad 0^ pamaBt bmnaoaa 
Tba labora of tba Kouioi^ hare giTm ua a otoro of iaforTnatk*! ootO' 
oaraoBic tba atnictun aad mlMcal eoettpaaat*oa of locka aatd the 
ktotralalkoa of the eaiiowt (ormadoaa. Althoutb than an an ever, 
wbalman; number of rock lypaa, with raapact to compoaickia and 
taxttm, eviioualy anot^h a peademiaatias amount of tbo vaubla 
ifBaeua lodc la either cranitk or banltie. Tba lead awfacaa oceupy 
only about ooa4oiirth of tha aroa of the rioba. Unfonunataly bttia 
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„ T*t » Wn *k««t liw rodci cf 
«itbou^ •aBBMhinc m^7 ^ iaiimd bw il» g*eJ«fy 
boHomW pbwrT.ik -1 *• o«8*ni« Diwct-mpHae of ib* 

OMw tM bo«i limllod to * ff» *noh« ia «»« «i««to n- 

autnkmm^ ‘b* focto «f ^ phtaMWoon of w4c«u«m 

TfaOa* wiKtftoot teformitioo concwninf wltof w* m*y eoU w •«" 
totoriof ttto tiUtototo of TolooBOW oad »b- outpounnf of ^ 
ooMtitH* «I ho< fw*« oad molton Uvm funoih diroct ud itrikiac 
»vid«kc« of «aoditioo» m*ay ml* Wow U» niffooo. Additkmol 
toforvoiioa of toIuo hw hf toppitod by nmowin* 
of kTft Uka, of kT» flowo ood of Ujo fftoo* «»*t*iaE f»o> furaoroJa. 
rvtba oridjoa of * ho* iatortot to dairod ifo» Ua moaunaMat of 
iMpaatui* ia dap ouna wd boetbola. Tbo tanpaataro »»- 
oMoa rtadUy wiA dopib, but for roaaa yot oaknowa tbo taa* 
paatui* Eiadaoi raU* wilhia indo liaiu fiwn ploca to pUoo w 
tto» oatb It my tocraa a asdi a I* C. fa ach J« owUra a 
a iuto a I* C. fa OTw 100 motua. Aetonin* to Voa Oiairaad.* 
tb» £iafat drpth attainod in any borioc to U»800 fat Qn Upto® 
COuaty, Ttt.): thr Ncbat toapmtw tWi ha ban mmmu^ u 

1 I 8 *C. iBCali<awaatadopthofO,OOOfoot. 

kauvaomy yiiid* data of hinli proctoaon eoonnitoic «be «o4ao of 
tbo oartk. fro* whkdi caa bo oaladatod ito laoaat of inatta. TW 
fkt o^WBoa •a dtooovotod by tbo Oaok atwoonar 
^ewcbu ia 1*4 B. a From tko aocurotofy knowa ralw of tbo 
eoft^t of iiirii^--. it foBova that the nwnait of iaortaa of tbo 
wrth about iho poU tato to l,0ex»0^ «* Thto to n qtuaUty 

that in _ ^ a tbo dtolfibutHa of dontoty irithia Um oartb Pa a 

ftoa maoTaiid tor a liTta maaa doototy. tbo aoo-ot «f iaada 
dopoado «a Uio dtotiibotioa af Hgbt aod bary MbaUaoto: if tbao u 
Wvy natohal at tbo eoator and IiEbl naUftol a tbo MifaM» tbo 
aomat of nuttto would bo oootodwaUy Jam tbaa if tbo e«toal 
dauity w«n tUa that of tbo aorfMO Hu noownt of umHIe 

<if a body may W dianbad quabtatiTtly a tto toodrmy to continM 
Kbco mw it ha beoa «t la naticn It U ob»ioa that a 
dr-wbaoi loodod at tko oenur will -pia Ua powtotoatly than if tbo 

__ ^ «w« faUiud to iho rim. StoniUriy. tbo known roonunt 

of inariia of tbo aarth atlowa w to make toopoctaat doduebooa <aa* 
errtua tbo mao a doority at rarioa pototloao from rurfaee to oootar. 

By tor the moot diroet and doBniu oridcDM coawnii&c tb* iatam 
of tbo onrtb to ouppUtd by coilbquako waro^ aj»etolly ia oombtaa* 
tion with laboratory auauronuoto oo rariouo rorko and iniaMalo. 
Iba rOory ha baca totd boforo. but H wtD boar brtof itpa«iUoa. VHiRn 
an oarthquako ooom. alatfc tribraltooi of raioao kkd* aro f«*»»tod. 
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On* T*ri*ly innit alooc tb* auH*** And b > —lor tlw iUibac* 
t* q >*d by Uff **rtl>qti*k**. Mor*import*atforUMpraMel|niipM* 
an th* tvo TiraMM* that paaa Uuvugb tb* body of th* «arth. On* 
«f tb**« "throi«b>w*T**" cooibti of loscitudiMl ▼ttraiioM, aaaiofooi 
to ocdiavy aowid wotm im air; th* o4htr coonst* of t/*n*r*r** vibn* 
(Moa. mora ai«r)y akin to vavea. Thor fonnataea ia m aeeord 
with th* omrtBrinn from tha theory of rfartictty that any diaturbaoo* 
in an •leetie iaotro^ie aaaUnal ahooU pr* im* to th* two kwii* of 
vibratMoa, ttavehoc wtth Tolodtk* d«p*ndioc only ca th* dcoatty 
and cfa*tic constant* of tb* matarial at each poiaL Earthqoak* 
WOT**, wtuch k*T* pis>»d thiongh th* «*rth, ai* r*cofd*d by th* 
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ddieato iastniMtita of th* ttitmaicftit, who i* abl* to di*tin(xiuh 
th* arronl type* of war** aad to t«U wt^ bifb pndaioo tfwtr tin* of 
aniTol at vanM* otatww. FVotn tb* oboer r atkn* w* may CQaalract 
for *aoh kfad of war* a “tranl UaB*'’-di*t*o«* ownr*, which ahow* for 
any dstanc* th* tin* r*qtiirad for th* ilbratioo* to pan froin the *arth* 
^uak* «*Dt«r t* th* iwoerdiaK iaatnaaot. Th* natbrinalidan it 
DOW eaUtd span. Aft«r aabj*etiiig th* earr* to a maafhabt* and 
ntricato rasthmatical aimtyna b* find* th* ahap* of th* path aioof 
which th* war* traral* t t tors* out to ba currtd—aad fiada alao th* 
Toioetty at Aach poiat of ite path, that ia, th* r«)o(tty at th* rarioo* 
dtp 4 h» to whkh tb* WIT* ha* paoctmtod ia ito joarasy threufh th* 
•artb focu* to *1*1100. Th* rcoeat cartful detmolMUoM of 
R«p«tti * at* thew n in flfux* t. Th* particular valu* of Um* rrioctty* 
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6iptk nfeitoa bw m (k* fMt tUt Ml4y b«cn UbftntMy aamm*- 
■MBtt «< Um mMmU al roeb (t« wbkb nfenoc* wtll be mede 

Uter) we may edcwUte the were wloQiy ia ret^ iyp« «t n*k*, 
■Ad thwinn. by eMDpefWOO witli tb* knowa reloatMi et eertfel dep<be 
btlow ibe eurfece, meke inporteet dMhictwu wnominc tbe oeture 
■Ad eeaipeiitwa of Ibe meterul wiihio tbe eertb. Xi ii »• if tbe 
■ertbqwebe w»r«i, wyea eniruic et the eurfaee, <eity with tbe* e 
BiMHC* ‘T*^ Mt Mly ham knf they bare be«i oo the way ecd 
bew dM|> they here p«M«nted, bat ebo hew feet they tnrM et 
poiat of (betf petb, end fiaeSy tbe oetuie of the meUnel thfoucb 
wbkb they here jenmiyed. Te be euie, Uu — egee eio in code, 
bnl heppdy the code bee been dedplicred by tbe iac«aioyi derkee of 
the metbemeladea. 

T«nui« MW to thoM Ubocetoey meeeurMMAte tket perUin to tbe 
piMeet Mbiece, we eeto finl the eontteitt of gnriutlOA. eripnetty 
by Cerfodieb ia tbe el(bteeAtb ocwtucy. Tbe aecot 
reoeat pwbliibed nawlt. that of Ueyl.* m C.«7X10-* to abeolute aaite. 
rrem tbe nmenred <onetant of graritatko wo kaow at eoce tbe total 
maia af iIm aarib, aad tbaaoe by comluaeiiM with its reltuwe, tbe 
avmce deaiity of tbe globe. The ralue obtained. B.S3, i$ a very 
i«poreeat om to whkb rafereooe will be mado later. 

Tbe rtiiiMifel conpoatioo of tbe locbi to or wwr tbe eertb'e eorface 
bae beeo ewbjocted to txliBaetrre ttyeetigatMO. It ie a tinktof fact 
thei. iJtbot«h aboot IjOOO differcot ntoerele an knowa, the ink- 
|ie«teAt aad iinfiel igaeoue rock^fnrmiaK linerale oweber only 
about a doeeo, aad U»t elthougb aone M ebeaieal eUsnenu bar* 
becQ foand to or on the eoitb. 11 ekmente moke wp MX peteeni of tbe 
aarlb'e layeit. Tb«e ekexMBle In order of tbiur abuAdaaoe an: 
oxygen. aUoMe. afomtooni. troo, mlewn, aediuea, potaectott, BUg> 
anius, titaaliim, pbo^bcmie. and bydregea. Tha abort coodutoaoe 
an baled on the elodin of Waabingtoo and otbere of Aceify 10.000 
cbenkol analyM of te<b*, which abow elee ibat tb* arecage ipteoue 
reck feuad at tbe eurfece of tbe ewtb eorreepcode to a gnaite or 
graoodiorita. 

Of cepectol eigiuCeeiKe le the ooia|MieitioA of Bieieontee. Ae a 
remit of many analyeae of Ibm etranga rislon from outer tpaoe 
we now know that they coautot iargefy of impure oaeuUto ttoa aod 
hoMc approoehtog olirtoe to oeapoMleon. Abient, or preeent 

ooly to mioor amounte, an tbe cbencterieCio cooeutueote of granite, 
lueb le bnM. alumtoa and tbe aikabe. 

An todiepeonbU item to the Um of fecUire been wbicb «e hope to 
n«ch definite roArliMkioe coAreratog the aarth’e totorior ie tbe eoa> 
premibility of lecla. Owe of the eariieet graaw of the (brn^ 
I—dtiitlna «f Weehtogtoo wee to F. D- Adame, et MeQUl UuTemtj, 
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(es tlM p«rpo«s of SMosufint Ilk* slistio MMUata of typuAl Mck».^ 
Hm nmilta otiUinod mn of frast xotarwl fend Tshi*. Although Ck* 
iMlbod UMd wm *a isdir«ot om ud ib* pt— u i* ib*i 

wm to tbo rock •pAomaw «u ooljr • few iModred AbM** 

pbercB. S«b*w|u«aUy lUnpU w«« nud* bp mtwaI iitf«*ti(A(An 
to mai«ur* tlw cubic ooapraiibaliip of rocks oubJocUd lo pur* hydro* 
•lAlie prmitrA. The* eoK «f maMurwiwtnt » b*ee< with BSSy 
dIfleullM. 'Ite affect of prw>ui« oo Ih* vofuoie of eolids ■ vary 
NBsfi. For wst recks it is betveaa ooo sad tv* parts per nfllicA 
pc* stiDoepbee*, sad it is didwd to coeMiu* this sm^ affset with sm 
seevrsey of 1 «r S peresat. ftstufsetcep rstulM ir«r* ebisJnad *•**>*1 
peors SCO st th* iHtituUock's Oeophptiesl lAbocstory bp tbs dm of 
high hydraetstic p r — r ea— H);000 sta»oeph«m Of more, liigh pie*> 
ears, esder bpdrotteli* eooAtioss, Us[ikrM iaaperUnt odrsntsgM: 
First, bocauB* tb« prsasur* coofonns wse tiasrip to th* ooRdlikas at 
giest depths below Um eurfsee of tb* earth; seeoftd, beesuM tks Teinnf* 
ebaagea, whwb are lo small wh«i oaJp eas stisMphMe is sTsilsbJ*, 
SI* mnlltpUed 10,000 ttmoe; sad third, bscaua* bp tbs um of high 
prssBUMs w* scolii ih* ImfeUnties tbst spposr at l»w prsaeuree, 
sspsnsllp with eosrealp eipetsQia* lastsmls. 

For ibsM msasursnccits ths so^lsd pittoa<dieplsc«tDecit aotbod 
was used. Tbs spocioMO, tausllp cyhadikai is fonn, vss plsenl 
iaside a tbiek-w*lU eplmdsr, or bomb, of qiorisl itsaly vhsn, sstirelp 
sorrouadsd bp a Ihta liquid, it wm subjse^ to ih* dadred praesure. 
A pieioB with s laak'proof paeUag was forced halo th* bomb bp mcsiu 
of a frees and the pressur* thus built up. A geoefsl tmw of tbs 
apparaita luad at tbs Oaepfapeted Laboratory for measorisg the 
roaaprmdhihtp of rocks h shown ia plats 1. Tbs amount of laoveaaMt 
of ths pnl«o is obrioualp a msasure of (b* Toluno-cbsAg* of tbs 
matsrial wltbin tba botnb. Tbsrelors. bp roeerdiag ths lootiea, or 
dhpU o amsot, for a htum of pressura. M>d cotTsettng for tsimus 
fartofs such M tb* eoaeprosslhclltp of tbo liquid, wo obtain ttaallp tbs 
ceapnaBbibtp of tbs e^awo. 

Although it would ba deairabfa lo hara nmilar diiwet msaturevneoU 
of tbs ngiditp of rochs, • fubetitute la afforded bp ih* abore-tDantacaiad 
iMHiiolcilii data, which show that tb* autertal at eo^darable depth* 
la Moiibtp iaotrofiio and that tba alattie eomtaat calUd 
ratM bM the oearip eooataot rahaa, 2.7. This juMalW the im* of a 
aimpla rdation in the theorp ef alaatkitp to csleuM* th* r^ditp of 
rooks at high preaeurM from tb* eompressibilitp ineaauwimnu, sad 
thene* lo cakukto th* Tslooitiaa of tb* UansTer** and longitudinal 
ribralloo*. 

Orsr a period of aorcral pears naanp such nsMurNnaau and cako* 
latiooe have bean taad* oo aunMcou* rerktifle of grtnit*, snd 
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oUmt roda. wd m tU «o»o»oa f*ck-learaiaf miM«k. Plite 3 w 4 
Pl,™*ph pl 4 por«M of lU th*» have bwD laT«ttf4^ 

TV immtHitlf LUMftMiciDt from ih« tmtalU w«r« flivC* tk»l lypicd 
lock* b*d • mwh knr«r coaptwlbUitr* * “*** liifkw 

V 4 V« Tilodtr, tkaa l»*d pwriouJy b** it tppo—d; ••eeod. that 

«aio«p4 for vary low p faaa uf a a th« rompraaoialUy ot 4 *lv« rotk waa 
Kuraly tba awa«a oC iht oompraiiaWlilm of Ua cootpoa-ot nuarak. 

Tha4boTa-cnMtionMln««]tawacaobUiA»duorM4rroon Unpor* 

alura. Qoita lawaiUy Bimh and Dow at Barrard haro boM aUe to 
tarry out maaourtwaia at alrratad (aai|>«ra4«raa and thua to mipply 
taSonMkom ^ tMnpwatuia o« oiaMidty and 

wav» •paad in (ocka* ' 

Brief mantkm wUl U mad* of cna ethar aiperimwM raaaanh, 
wbMh ■ parUsast to tba paMral sibjart bafora ua. 'lliM ia an mraatl 
gatteo of tibe «4aet of bicb ptMaara on tba trilkia] Umptralur* at 
wbacb inn loaaa Ua mafnatiaai. It WMoarriad oat aa a joint effort of 
two bamnebn af tba Inadtutwai, tba dapart n a a it of tarraatrUl nagnat 
M and tba gaopbydeal Inbcniory. At or abora 7tt” C. iron ^ 
Ua atnv magnatic propartha. Any mawaa af mauQk iron wiibin 
tba aartb ara aubjwrt^ to tba aomUnad affwl of bi^ ptaaauraa and 
MnparatoMn. In ordir 10 Uam n tn a rhin g aa to tba poaribiBty that 
daafi antad matalbc inn. daapita a prorainabiy bigb tanparatuio, 
ifctrild aliU ba MnaidT macnatic, naaawraiiMBta of orit^l tampar- 
Uun of nagMiuatioa of inn and otbar farre-nagnatie matariala at 
pfiaayn «p to i.OOO atmnapbaraa war* camad out. Tba Anal ramlt. 
that Iba affaet af ynmvn on tba aritkal tamporatura wia praotioally 
■a, or praba^ »o groatar than 0.001* C. par atxnoapbara (for pan 
won).* wii ba tafwnd to p roanUy in oonMctioa with tba oora of 
tba aartb. 

TUB INTBMOB OP TBI KAHllt 

Tba obaarratiena and aspuiamta that bava baao daactibad haro 
not bam int»nAt,A wnfrfj- aa a partial bat of ooraUtad facta in tbe Sold 
of gotphyMoa. Ibar an tba main ebaaa by which wa an anablad to 
aeloa. at font partially, lha problacn of the atnacturo of Ibo oarth’a 
iolanar- Wa ara now qvUa eartain Ibat tba oartb eoMfoia of tbraa 
priacapal ragfona or aonoo, tbo tnra or ecntral ragioa« tba arwat or 
iwpacBaial layar, and tbo iniamnfiato aoon. 

That tba malarial of ibo oartb naar Ua oanMr miwt ba vary baary 
war one of tbo aarBaat eectoluaiona and as axeallasl axanipla of daduo* 
tiooa ooneamiog tba intaner. Sisco the averaga danalty of tba aartb 
M a wtula ii A5, BO dalcmisad traen tba maaoarod co o ita n t of gravi- 
iatwD, MMO tba arar ag o danaity of noka found at tbo awrfaca la 

‘ nm rtasn wa p«v. iHaMa a, am 
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«a 17 ftbMl 9J* it k obrku* thAi tho MOtrtl immij mmA b* m%tk 
hifWf lh«A 34—ptf^ApA I or to or IS—to onkf for tfao trortfo to 
ooao out ri^l. Thm Ufk duiiljr k ik cooinJ ntm nii^l bo duo 
to rilhor of trro oouMo: (I) TW •guwrinf of ordtMry tvtk mio o 
Muoh WAllor rohnM mUr Uu moriMiii promm duo to ibo voifbt 
of tupcri&cuaboat xnotoftol, or (S) tbo prMoco of aoim olbir«latriak* 
oaUj^ liMmCi AubMoAco imdb m a ni*l«L Tbo firot uiimmAiirw 
tlimiMtod bj wbbc rwtfiiobitfe) diU to till tii Iho oonprmibaif of 
roeko At croot dopih Aud than oonputuif iho Aoioaai hj vtikh tho 
Tolomo cl iflitfAU rodeo could bo rodoood aI deptho mil toward tbo 
ronUr Tbo ausimun bp whkb Ibo Amdij of Iko muorul rould bo 
iDcTMAod lurai out to bo ouiprtainctp lotto^ bm\ oniirolp iiiAdoQUAto for 
prisif tbo roqttirod oTorofo of tbo oortb. Wo muot oondukdo, 

tboroloro. Ukot it k tmpooribto to aooo«dI for Ibo bkh dottutp of tbo 
OATth bp oomproMioD aIooo. Aod UiAt At tad troend tbo cMitor tboro 
lo A oooddorobU Amount of An inuindrAllp boAvp iubolAHoo* Tk 
onlp toAooublo cboooo k tnoUlik im. TUi olomoAi k tfco fourth in 
ordrr of AbuodAiwo in ordviArp loeko, k k oko obuodoat in ibo «no 
00 ok u T o bp ibo ■porifooeofiop ond In both iho iMtolUo o»d rombinod 
form it k Ik dor^ont ooootitioont of znotooritoo. Dp onolocp with 
BMtooritoo VO ibovld czpoct tlut ibo ooro would net bo puro tnm bat 
rothtr AD ollop of iron with rororal porocni of nlohol. Tho notion of an 
iron ooro k not a now ono; it woo bp Dam in and 

doTolopod bp WioohAri and othon la Lator poan. Still earikr tho aorth 
woo ooaoidofod to b# a Croat ball of pminta, chccniAallp kotno(moona 
throuphotit^ bat wo haro now ppoaod bopend whoi noap bo cAlUd tbo 
CraoitiG ara in gaopfapneo, and oocr firoaonc conrktMn aro baaod on 
qunntltAttTo oridance of tbo proaonco of oomo haatp matorial at 
tho conlor. 

Wo map tboroforo iponk vfth confidonoo of an ittm or iudcal4rQo 
ooco tho diamoUr of which k fijmd bp OMiicfe(ie data nt 0|I00 kilo- 
moUro, or a bttlo more than oru^klf tho diamiotor of tho oarih, and 
bp tho mcoDMit of iDortiA doimunod bp aooronotnkol 
obaorraikiDA Tho ooro k plookr ralbor than rigid, dnoo h dooo noc 
Iranavul tranororaa oaHhitAako wavoo; it m noomagnetk and thOTO* 
foro baa no approdablo fatnoneo on Um earth*i auenociaD: aod tbo 
piamura at Ha oooCor, ac k oaoflp cakulUad, macbica iho ononnotn 
ralnr^ 9,900,000 atmoopberoo* Wo knov tbo ooro to bo rarp hot, 
but it hao not pvt boon pmdhU to arriTo at an ontkolp aalkfartcrp 
aatimato of tbo cvolral toaptratoro. Fracn ootuadaratkoa conmetod 
vUb tbo orifin of iha aartb, iho oondudan baa boon loadMl ^ tbal 
tbo totnporaturo in tbo far intorior k of tbo ardor of 1,000* C. 

Allboufh the vtatoaifv of an iivd cora Ufmorallp aorvptod bp thoaa 
who baro mioroatod tbaoaactraa in tba luhiaci* a fav kaTvaticatori 
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h*T* iliMbud Um T*bdli]r 6l tbii w e d arioa. Ob», for oxMopK 
pfcTm to oxfiia tha hicb damitjr bjr Um ooBbiutioB of 

laibv priiiMto Kod tempwoton to form 

bMvkr otooM of vonouo kiiub. OUmto k*TO tnelinod to tho bdiof 
Uwt uadw mfieiMiU; hicb pi—iiroi tbo otnictttro of all K^ida wiB 
ooUopao. Worse • MoUriol of tbo oobo cbomicol oonpotitmi ood 
(toolljr kcrOMod dowit^. 

ThW ntoladt om «f tWo baoiod dsmiMtem oorriod oo Kono j—n oco 
is Um "«*»"»*>• of 0 nioc**dM dorotod to popular aewnoa, aa to wbotWar 
waUr at tWe botuco of Um oomo waa aa daooa aa oaat iron. Ona 
lactaoo fooUndad tbot aieilMMtef data tWovad that matariala ot 
ilnntnma aubjaetad to aQAckat ooropjoaMon la a Wllng Boadibe 
isYariaUy faiWd bjr cniabiac, aod that at oonndonUo daptha to Um 
oeaao tha vatar wUd craab, or oara i& upon itadf, asd thua booocoa 
•a daw— aa a kMoy nwtal. Tba pcincipU that waa ororloolnd io Uui 
ooetWotioo waa that h m nUiirtis ruy dJd&cutI for p«r« k^drootatio 
praaaura lo maka a alnioltm ooUapoa, It ■ troa that wa moat ba oo 
I«ar4 4f4B<t apfljtnf tha aspccisooa and cooflluakoa portalnse to 
a Usntod naco of pnooum oad tanpeoaturM to Um oxtrosM ooo- 
diUoiw pcorailiaf to Um latarior of tha oarth. 

Oo tha othar vartoua oeMidafaUooa iaibeato that tha poat«> 
Utad uaniniatatjoo of olomonto aod ooUapM of <ff]raCal atruotara will 
lako plaoo onl7 ssd« proa ru ra o aod tamparatoraa of a b tghi r ordar 
af loiciittadt lhao Umm ana«i&( in tha oaith. that U to HJ, Ir tW* 
tniarwo of Mon nthar tban piaBati. 

Pa«^ OTW Um ioionaaduto aoM Iw Um soaowt, lot ua taro our 
attaotlao to Um outar lajrart oomcnoaly ealUd tha cruaU l\ia lam 
diiaa bock to tho Uaa whm tho oaith woa thoufht to ocanat of a 
thin aoUd oruaC Mmundiac a laoltan inlotior. But Um notion of a 
irua cfwat doatlnf on a thin liqnad ia now ^andocMd, alUwufh tha 
word W aliB oaad to danputa tb ovtar lajor, porfaapo 00 or M) kil»> 
matan tUck. with proportka rtr^ diBennt fratn thoae of tha naterial 
baiow k. 

ftom coUocW aludloa it hu iote baan known that tha acoaanUa 
part cf tha cniat oonaista larxaly of cranito. Wb«a Um intaaamMnta 
of tba oonproanbUHiaa of roU^ alroadjr ttfarrod to, w«n> mado and 
Um mloeitjr of Wnplodinal rihralMna in ^patal cronitoa found to ba 
Inimnftnra par aaeood, it waa thanforo a aouroo of fntaficatioD 
to find that tUi waa fnemky tba apacd found bj Um aciaBologiat 
kr tha waroa in tha ooiameat parta af tha cruaL From 

aaiamnlniifi data wo know that Ihia craniUt Injror raiiea ia thicknaaa 
tram plaiM to plaoa. In oontincnul aroaa it oaay be aa Ihtla aa 10 
kiloMalara or aa aaoch M 80 LUooMUra in thkknaaa, while in tho |ro*t 
ooaaa baaiaa It appoan to bo oauralf auan^. 
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UftdcrMaU Ih* cnaitic Ujr<r Iha crun, m indkatod by Ut* nlodqr 
of 4«rUi4)u«k* wrm ptmog tbrpuck tUi ntipa, ii bM«lt(e in «oai- 
poalioB. TlMn ■ mub* •vidtAc* ter 4 tr4sMti«& l4]r(r iBt4nD<>di4t* 
in cocnpcdtiiM nsd poiMoa. b«t Bpp«rcndr ik* enwt coMtiU Uff«l7, 
if AOi Mlinlj, of Uw cTMiitk 4nd bAMltie U^m. 

Bj tbo nfctfcwnortfl tLtMj of hoot «aAd«*etMia tho Wnporeiwo 
(kfoo^ut tba enwi moy b* ««luiut«d tf throe priaearol feoiore om 
knoim. Tbeee ore (1) ica of tbe earth. (3) lh« arerefe aaoiut 
of nubooctive mUtencoe ia the npeffioial rocke, aad (}) the letepere- 
lure pediMil ei tlM Mrfaee. The ap of the earth—te, the tlae* 
that haa alapaed froa the tniuel aoUchfioatioa IB the iimenni tiiaa—it 
probablj not far froco t/M mfllioA 7 «an. uea minMle hare bem 
found, whaae af* at dalarmined b/ the teed-araMuat ratio tt 1 ^ 
miHioa pearv, and knee Cretn aetronemkal gn opptr 

Bmit of 9«0C} nithoB yaan ia indioatod. The avtrafe amount of 
redtiian is the recka foiund at the aerfeieo ie about I porta w a taiftoo 
BMllieo and the aToraga tamperatura gradMot io UBdiatartad rt g io n i 
ia OdB* C. per malar. Aithougb tbaaa itama are ail aobjact to oon* 
aidarahia uacerUiaty, they alk»w m to oootlnei a omM eurre, dtov- 
inf hov lamparalura earfaa mith depth. Eiftaeklly ithMBf fe the 
ooocloiieB that below about 900 Irilo nw Mw the tMaperatun ia nearly 
the tame aa it waa originallyi the greater p«rt of the earth ia now m 
hot aa it waa vhae aelidifloaboB drat teok plaoe. 

Tba amaaHblo ponkn of the cruat ia abnoat antiraly (TTataltlna. • 
Otaaay or aoorplioua material ia eempaniiTnly rare. Vtltethir the 
daafiar parta ef the artiat are oryatalSne or gl«May » a ^eetio* «p«ei 
which there to not yet oomplate ■freemaot. It to worth whiJa to neta 
that the i|oeetmi ransot be attewered by ri fw i i ac to the taaparature- 
depth rurra ahea^y BMotiociad, bwauee the only eoeh ourrea that 
have baan oonUrurtad ware baaed ob Ibe tuppoaition that tba tamtna- 
tMO of Iha era of troa ooBreotaoo and tha initial roeltat af the eardi m 
a aolid body were ooiDcideat with the fmiiim of the noltao naagnia. 

The intanDediala sona 3,000 nllaa ia fbifhtraa axteoda from the 
bottom of Iha cruat to tha top of tba iroB <ore (aee fig. 9). Ita amidng 
fratwrca are the major diaeeeituiutties in tb# Taloeitiai of earthquake 
wavea at Iha upper and lower boondarMa. "—-g from the «rwal 
doom through the upper auifaoe of thaa ragtec, tongitudizud waToi 
iuddooly iacreaaa th«tr apaed to 9 hUometeca par aeceod. The labora* 
tarjr meaaoremceta on the ohatialy of rocka, ueadoBad ahoea, 
indicated that oely two Uodt of rock eouU avpport ae hi^ a Taladty 
at the moderate piaaaujaa appropriate at a depth of about 60 kilo* 
•setera. ‘IheM are dunate and aelogita, reeka that are found in few 
placoa at the ntrfaee of tha earth. Weighty eridanoa pointed to the 
firal of theaa aa tha swre probable ocoatitacBt of the intinnadute lona. 
aMi the eoBcluaioB waa drawn that the abaO f*irtottd Of Uua olirina 
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nok t»i tba( ibarvTor* tk« wbob axc^ tor th* ii«a eon end 
tk* r<UciT«i 7 ih» eniit. wm Bode up mtini^ of m a cnwi ii oi Iron 
orthonliceM. ll toDoved tkat tmlj tour eUmeou, nkcon. oxjfm, 
nufMciuBi end inn, rompond ibelbulk of lk» ewik’* wbeteBoe, eQ 
ika o4lm tlm(nti^htlnt*rr‘**** tn*iiaiu)r unoufeU. 


A- 6 aKii^ 

B* 2 , 90 aKBS 

C*3,^OO.Km. 



n» tom of Uik oonetoitoa bee been w««k«Md aoavvkat hy ilia 
mmt oMemnmnta of Btrek and Dev. tntebonod above, oo a 
epaoBMo of diabaaa from ViaaJ Haraa. Tba ranilt obtained for tba 
compraaatbiktjr toada Vo a vavo v4eaty eqaafioff that found in tka 
upper part of tke iatanoadiaU layer, and tkua appean to mvakdala 
Um arfmiuDi tkat tha preaaooa of dunita or pet^iita in (kla ractoD 
to nacmaaty to order to aeeount tor tka obaamd rabdtNa of aartk- 
qwkn betov tke kottoae of Ike eniet. Tke melkod uaed vto e h nee r 
ooa^ tha cnUe coapreaiibiUty beiOK tofarred from tha chance to length 
of a amaU rod expoaed to preaasra. vheroaa at the Qaopkjrncal Labora* 
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lory ToluaM-ehuif*, btuf mawtifwi duceUy, m iad«p«i»dMt <rf 
Um <l<cm (4 bottopj d «Im BMUml U mw ot thn (•«( tiuit tli* tvo 
HMtbo^ mm&rfcftUj ««U for wc i pwo w oulwCMMoa ourit m alUe* 
|)m» ksd «lto for porouo rode, tiiHMtomo, tk* writtf pr«i«n t4> M««pt 
the nmIu of diroa Tci}ua}o>di«^ nMunruiMnt uid tkm cc indw oM 
bMod (bvoos, »t kMt uatil mmmintomit b; Um Uamt XMthod or* 
BDod* on ipManMOO of ^obow ««l is tbrm mutvsllj porpmJicvUr 
dnoclioaB, snil until furtber moMunmeaU bp both bMIh^ on tb* 
MOM ounpkn of rock boeoMO oToilnbk." 

Proa obMOTstaoMs os Uio twUl <UlomstioA of (bo ouWSooo, (bo onrtb 
boo lone bo<e kiM»«9 lo U m rtfMi m oiod, snd fMM (o utn a l ofie 
dA(n VO find that tram crat (o con (be ricidilp totfOMee »(«odUp 
vitb Inmninc depth. It io rorp door, tbonforo, U>o4 Uio oorth oa • 
whole io “aobd'*; whethof iu eubetooce. porticulorip in (be i&(4r> 
modteto Booo, !• npMeltine or ^M>p a num difflcnlt to deddo. 
rraai whnt ieJunBoUon wo hnn it d^ not nont peodbie tb*( onp 
■ilioote glon of o <oapo«(ioQ (oTocobla lor roonoatif portesontip 
in (bo ilinp wUte eon opppart the roquMto wotq vdocitaeo. Allboncfa 
then mop bo, end proboblp ore, ib^ow oonm or limitod npcnn of 
^soqr SMleciol, the weight of orfdooieo. In (be wrlter*a opiaioa, oeenao 
to foTor erpotolbnitp for proetirollp (be entsro dlteote port of the 
eorth. Tbii ■ o enl^t for whkh odnittodlp there on dodded 
diSeeoocoe tn the viowpoiote of rorioue iBToetagoton. Lode of tpo c e 
pfoTonto o ooenploto ilienanfin of the eubioot ot tbii tilM. 

Monp drcuoMtonceo, CMwerntnc vfakb then ie ot the nxmool 
IneuflMenl line for dtoeueefon, Indleote tbot the oortp hlelorp of the 
eerth wee ee faMavo; The prwnitiva rooltao noognoe eoiweitiag meinlp 
of mogBeaum iron eiliaotea with amolUr oneunta of other otddee, 
wota, tofttber with o oonaderobie omount of OMloIlk iron, 
first eeporetod into two lopen—molteo iron below end oQioete ntgine 
obovo. The dlieote bp« thai begin to erpilellin ot the boUon. 
Ae the eoM toper tnettnoed in Uxkkaeee, tho minor oooMitaRoto. in* 
dodSng wetar, WM« ooemoUoted (p o greeter end greeter exleet In 
the romoinioc lirtuid. FlnoUp. when the ttguU loper hod been rodneod 
to 0 thkknem of o few tone of Idlometen, tad woe mtacb rkbar in the 
criginolp minor oonotitnenM, tho cnat of the eorth wm formed. 

OfM of the meet eogent reemoe lor helieriiig (bet the oortb ie 
erpiuAino Ie tbot lo no other wop oon wo eooilp otoount for the foot 
ihkt the emt diffm eo morkedlp fren the iotaier. Qnadng tbot 
the eortb wm one* oaolteei ond well etimd, wo opponntip xmat odnit 
tbot the ecpontiMi into Bena on as kige o oeolo took pbee atha bp 
the foiling of 0 benrp ioeolnble hqnid to the boUom (Ihno prodndne 
the icon oon) a bp (he reaiduusi of e proceee of erpsUUisetioo, tkn 
readnm beoetning the anet. 
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Tb« pfoWMD ol tb« Mrtb'i inunor kM not yit bm wind. 
Alihfli^ nueb k knows sboat condilkM whtiiD tlu «ortb tko 
bMfior otill bsMi may ■oyvtom*- As o i r ph w i dnw of tk* m o f koakm 
by wbkk tfacf fctiM ««f4kqtwkM oeour w Uddiif, ond «« hsT« ae 
(bw M lo tk« uadwlyinit mum of tho sotnoroui ranior dimntinni* 
tiM in Um onrtlMiiitk* rnkidty'dtpUi cnrrM. Iktur kaowMc* of 
tbo UBifMnturw wflkin tk* oorth vo«)d b« of fiwt wd, 

Mf iritllr. MOM bMk for n mor* prootto of tlw ervnnl Ua. 

P«Mt«n of Um xDoitcn onrtk. A ttotni cmfa n Uad tn c of Iko (r«nt 
iolorardtliU mm io W M OtUI b«fo«* w* coa moko MUafokevy ptogtoM 
b iaratifotioiM of tko tfOil. 

Bnt oltkoigdi miMb mnnino ler Uio fotnn, vo uo nblo to point to 
n BumlMr of iliinlii nowpUoluaooto dufbc tko poot mt««] yoon- 
ThoM OM (1) pro Oil idomutoommI of tko alioUe cooMnate of loekt 
and Um dMtfminntktn of Iko tpocdo with «W(k olMtio vstm wiH 
USTti tkrougk tbom; (2) Um idontifiaUwo of tko upP*r kolf of Um 
fswt oo • gtaMik k|«r; (t) n domonotmtioa tkot tko OOM of tko oortk 
oonUiao o kMoy motoriol ouek m tm; (4) nn oifbooikai of tbo two 
mn}or duoontiDuitte irfUiiB Um oortk b lorms of Ike eUolic oonotnau 
of typicoJ rook*; (1) tko ovppfybf of olroeg ooido M O tknt Utgo m ooo M 
of tru tnoy ent b tko btorbf wftbont to fl nio dn g the onnb^i isof* 
Doiie fkld, end (•) tko eoubfidunont of on knprovod MmponiMiro* 
doptk cum for tko cnot end Um rogion naiaodi^ly bolov it. 

In oUMnptbf lo pnbt n pkiuro of tbs deeper ports cf tko oortk. 
tko toot wo con do ot preoMt lo lo dmw tbo ovtknoo. P^Mpo fstun 
dovolofooonts OMy oatklo uo to moks o kotdor droyrbg end soon lo 

SO b Moiirhbf of fom end eoler. 
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lITTRODDCTtON 

Tbs tiiM'hoaond b^poUiMk of ^ofiol oatOTOlioa M Um priadpol 
o«Mo of Um Gmt Loko* Imiai oppoon to Wt* fsOta kte dkrcpste. 
Mat of tK* klat toxtbooki of CMkfjr oad pbyiiofn^ oitba foil 
to ncatioB o cmm for Uioh craotat of tbs world'a frwb wmfr Itka 
or Uoio Hiorflj ihot the b««a» oro tbo product of kad votpaat, 
^ockl afodoo, oad gkeUI dopoilMO. A auab«r of writorv Iwt« 
qoatioood tho powor of loo io offiliacAUl glftckn to produoo dap 
bodna * u»d booo gfroo rooooH ter boUariac that othar faoton ««fo 
mor* importoal. Howorar, for on* iaUra t od la tha Icoaoalofi 
hppotbada tba eraatat aarpraa ■ to ba fetmd m a r«e«ii artlola 
lUipadiaK iba batiiTSMtrjr of I^ko MtcbffM.' Tba writer of that 
poprr bokUjr dkeuaej tbo erigfa of ibo Laala wStlio«it rrw aarioam 
tiM poadWitp tbit fiarial atodort micht btra boaa a factor. It ia 
tiaa that aomacoa ebaUcettd tbit ipowiac o«|^t eS tba gUdab 
aroMoa hjpotbada balora it roaolwa aa uadaaarrod atata of aaoifttjr. 
Tba praaaat writar bacaata iotaratad in tba problam t^ 

•todj of aubtoariaa lopogtupbj tad partkalarl; through oODOparintia 
oada of tba bathjmatrr of tba Oraat Laha ^ib that af tba ocati- 
Bcatal dialrm tad ialats ta ^adaiad tarritorjr. 


oBjiconoKa to iob sitoeioK 


la regard to tba Oraat t<aka tba bart atateaaat of tba oblaotkiaa 
cJiaamtaea ia to ba found ia Thwaitaa’ Outbaa of QUcol Oa^ogj.* 


•MWi 
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Bi call MtMtifi o to Mioodi of •vtk fock ta cha Loko Suporior Basin. 
Ha M4as tkst Ika kaaina sra too wvio to b« pTOpscI; ilswrihsrl so 
U*«b^>ad, i»d (tf ^TMOtaoDS tko aiiitaatB of kanftaf rsUaj* sloof 
ill nsrgiao. FvtiunDorB, bo n4wi to basins whkk ovtond 

sAOM tbo dinctioD of kt moTsmsol sad to aei|^bo«iDc n 
WiaoMiata wfaadi sfa “oxfilkioblo only as ififwnirf parts of riror 
raUsjrt.'* Ilo coUa Mloalaoa to lha oosMOona glseutod 
«kara fes did not *rm toaoTt ika waoUisrtd motsriol. noaJlj, ha 
axpraasaa dMibtt on thsoratiesl frausds of 4ks c^taoitf of eaota« 
ncntsl ^aotn to aroda daifiljr. Tba obisetioaa of otkar j »-4ff^ ta 
an adaqiMtslj oororad bjr tkaa points. 

ALTSaXATB BTPOTBISU 

_ TbW ^adsl dspoaitiott Moakinc tbs entUrt of priflsoial dapn^ 
dans ii tbs p ri ndpolcsMsa of ths Inkss has boaa mgastsd. Spnacar* 
ba&eTsd that ihs basins wtn cut bsW pnsMt sas W«ol b; atnaffls 
as a rmlt of opUA paicn to tbs dsaial patiod. Altsntion bss also 
bsan tnl U d bj Thvaiuo sod oUiera to tbs warping In lbs Oraat 
Labss ragion vbkb might aoggsat a diastropbio oakcin- Otbm dssp 
boaina. audi m tba KiA Vallajr kkn of Afnea, tba larga takas of 
ias. sad tbs bsslaa of Norada and ITUb bnvo boa bw 

dkatropbwD. 

TEan OP TBI HYPOTHKCES 

Tbougb it ia rcoogniaod that In all probobdi^ MTorol tscton bare 
eoncributod to tbs dsrslepmsat of tba Gtsal Lakss baama. tba qim- 
ttcn anm wbatbar lono ons of tbom has not b««a of mtajor npor- 
Tasts ba applwd «bkb tbenld tasks • on »■»> 

point peamhla. 

Mtrr-Mvmtfcm nMotACXAV r^xhwn 

Ib tW 8n« H tke 4r» UfRily dhfl^obAUtietod rillivt, 
oat origtiudlr rirar aonnaai, lbs bottoM of ths bMias dumld bo 
bigbor than lbs rock floon of tba SMward acUmiion of Ibsaa old 
Tallaya. AW, iba basina abonid abow crooa saciaona of a cbaraota* 
nffMlroo of imr arosiim snd ia ksaplog with tba roUtaon of tba 
TsUojra to the dniasga dfrtda. 

nan sxpwtstioni an aot fulflUad. U is waU known that all Uis 
Oraat Lskaa aiespt Lsks Eris sensnd balow aas lovat (for 
deplbs aas fig. 1), and Uiair reek boUoM msjr ba si s mooh grestsr 
dafitb than abowB bp tba aousdiags bscausa tbs rtUosi of tbs to* 
map bare lafi conaidaraUs drift oorsnngs ia tbaaa Thwaitm 

noisa that “wafi raeorda fail to abow sap wids pr^Ueisl vsUsps 
Wdiag o«t of tbs baaias of tba Oraat L^w,” and "• * * tbs 
roefchatto in* of lbs Mnmsaippi and olbar pik^mmI rallapa at* much 
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lu^bw Umo Um boMou 9 ! tfc« OrMt L^kM.** * la onkr to 
•oiM fr*dluit Cairvd tba MiwiwippQ, vkk4 »m p«eli«bl/ Ui« pc^ 
flMMl ouUM of tko Onat lakat dnuatf* buto, tb* botiosM of tbo 
. praii^Mul Tatteji most Iuto booo oiiimt m li«fa u Uw pmant nr* 
fooo of Uto GmaI lakoo. FartiiMiwro, IW aim in qoMtlM, *—'"f oo 
OMtnllp loeotod. bmU boo* bMB dooo to tb* dmo^ dirido. U io 
bold to oettctiT* of riTor Ttlky* ia «xh * locattOD vith lloen u 
«rid« w Uhmo of tU Oroot Lokoo booiao (Ig. 2). Nor do tho lidoo 
of iIm bMono boTt tho tjrpieol oniioot oalliao* of rivot ToUqro. Uador 
tho oirounMoiiflM to ooeoM UQvtoo to oUributo tho prowat drop 
b oo i no of tho Lokoo to pnitUdol rirar cnoHa olibougb tho proho* 
biliip ikot omoU riror-rAUojr doprcooiou onolod olo^ th« Umm <d tho 
Omt Lokoo iBiisO bo racocmiod. Ai • oorcdlory, gUotol dopooitioii 
onMt bo rolegoiod to tho uaioiporuat rolo of botpiag to hnut tbo 
•ioo of booiao foraiiod la othar waja. 



OIMtl^K MOlMi tN OtACIATVO aSOlOX* Of OSKWOL 

A ooeood toot umj bo aodo of tlM rodotiTt Btchu of tho bjpothMs 
of iIocmI onMian aad diMtrophkaa. If iho hoatna woro d«o to ^ooU* 
tioQ. oindlor b««M mifht Ite (eond vidotytood OTor tho 
toniunM of tho wortd, wboreio. If tho; aro diaotrophk. oodt a vido 
dhtrfbudoa bi ^oidatAd ropoow would bo moot oalikcd;. la coaiMtt- 
iag thte eritortoo throo thine* bmiM bo boono ia uiod—first, that oom 
of Iho hawno do not appoar to lokoo bocaoto tbo; aro oonaploUf; tub* 
nM«fod b; tho oooaa; Moond, thot tho badao ia araao giaciotod in 
oari; o po^ would kavo boon fiBtd to a ooawdonbU oxtoat; aad, 
third, that tho greotoot goaglBg Mtka of Iho ieo would bo ospoetod 
arouad or clooo to tho uarfiao of ioo ohooto, oo that the aboeoco of 
badiw in tho iatohor would not bo aignifieoot. ITith Uimo peonto to 
niad wo ma; pfoeood to an oiamiaotioa of tbo prtatipal glaoiotod 
torriurim. 

Aaaapot North Amoraea (fig. l)abowsa oononof largolakcooocupj- 
iag booin* la tho oeft rooks oa the oouth aad wwt beodwi of tho 
Canadian ahiold. isd bathTaiotric mapo thoir that a lowsrtag of 00a 
lord would looTO ■ m ila r 1^ biiiw la iho fulh aad bo 3 r« oowthoaot 


•Oa«acMaai.a« 
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•ad amh p( tb» (IimU. OiMt L*kM hufatt at* dHUmt Um 
M r Om ifatyt of tbOM foonno. IW nncw Laka of N«v 
T«c)c Sum kod Lain ChainplHii an «a>Uf Ihifi, bat ti roo << m do«p 
m, U* Oroot taW. Hi* Oulf of St. Lo wn a c * i* oonpanU* to tli* 
Oral Loka aad oeataiM Uff*. dap. rianud <l»pra*ic i n>.* AIook 
the coaet of lahrakr • few iideto, noUbtj Lake Mdrille, on alw 
but is fMMTol the toleta or ftord* *r* too Haall to verreot 
maidrntire 

Xofth ef Cbaede the eeria of etniu tad f«)b uacuic the bUfidt 
Uto beco obwted otdy ray crodel^. a&d eoMdiiife ere eoaroe 
Su^ Wanoetko a ie eTeit*^ bovora, auffato UiAt thae bodia 
«f VAtor ere smibr to the Oolf of St. Lownoee end probobij «ot>* 
lain baboa of • depth end oa quite mnpwtWt to the Oral Laka 
Hodeeo h*j ^ ban wunded rafitoiADtljr to ihov (hit it ha bkilM 
within it wWeh tooipere in dimaaoTu with the Grwt Tnka Oroet 
Bar Lefce, OtuAl Gkre Lake, Lake Athaheaea, Reindeer Lake, and 
Lake Winaipey are ahiMet a Ivf* a ih* Qrat Leka. Thor depthe 
•re aet well kaewa, but nundinca la Qreat Save Lake ebow a man* 
mua of 92 a faet asid in Qrat Bear Lake of 480 (eat * -dt^lba not 
«ni;v» ihoa of the Great Laka. On the «tha head, laJc* ^naip«if 
deee not here depth* maeh in aseea of dO fec4 ao far ae b kaoum. 

la lha Baroptow ftacaated area (fl(. S) thare are rarioua larfo 
take*, And the Mae end fuUe eoatola many beian depmerione, The 
Skeper Reek, leuih ef Keeway, hae a deep, riiBin^ bean.* The 
Baltic Sea. the Gulf of Bothnia, and the Ottlf of FlnUnd eO oentain 
fiaaMe dejirreanee Perth** eeet in the Sorw* Union ere Lake 
Ladic^ and Lake Oaeca. ‘The White Sea eeatatna a dacp baiia. and 
the eeatmenlal alull in the Barenti Saa "«">««"■ a aerita of deep, 
riaateed JuprwbiBi 

All diM* etempke ef Uifo banae in glaceated refioct* of relatively 
lew Nllef ihow that the Great Lakee ara feature* ohareciefbtlo of 
oeotinstel ^acaatien. The areea ftnmedituly outaede the rfaciatod 
rufwaa, topether with moch of the area of margisal plaoiatod tonv 
Cory, where the glaaen w«e Uao and of abort doretioo, bBT« few 
ba^ both on the Unda and ea the contioatal ahtfroe. Aoaead* 
taply, it appeen that the Great Lakea are in eoane way rektod to 
gla^tioo. 

euemoranii ur OLAcuru Ttunroar 

The peeabiSty nu** be eotuedtred that the abundanee ef beeitte in 
the ifaciated uniteay amply aoaana that thb carritocy hu abo boaa 
reiy activa diaattephkally. Teat* wQ be applied to eee wbelher thb 

. . . . aot om Im *m. wt a 

I* w A aat ■» ito «a • a an 
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ia th* MM. nMt, l6C M ftWwaiW tlta •artb^uak* diitriWvtkia is 
nUtioa to i^Mul urritory. If ««>pUe« Ui« xml Hiunu bdto uul 
tb« xi>d*tod Mrtitoiy ce Um mm* irwId'iiiAp, ws lad that the two 
hardlj eoSKwl* *4 *11 (Sg. 4). Further eocMUeraitoci ahowa that 
both the SeudinatuB Motv ui Eunp* tod (be LahradoAtn and 
Ktwwatia eoDUr* b AoMrioa are rclaied doaelj to aacaeat ahklib 
vbBra eUbilitj hae locy been drraioped. Nor are there aotahle 
bolt eearpe aod fault Irou^ dwralopad ia tbea* reftiooe. 

Now, if wo couaidar the other aroM of tba world which coaiida 
kite baabe, we Had a ret; ififferwt pkture. Tbewt area# are foead 
wMbbMigh^wak* belte la praotteal^ orerjr oeaa. Tbe areee «0a> 
(aia a *n^ w fc—n ifpqie and all oibcr la^atioos of harioc bean 
acUre diaecrophicallj in raMbt timea. 



The aifoauat that thera baa been warpbx in gUaatad taniCorjr 
In poatflaceal tsnaa nquma aomo cocMtdaratioai idnee thii maj it^ 
meat the coom of (be bodae. It b xeaaraOr acroed, boworer, that 
tbie warplnc le the reeult M readjeatmaal of (be earth'e rrwt M> 
lowing relaaaa of tba load of tite oontitiBBtal i^adetm. The coow 
ptUoon of tbe deta bjr Outanbeeg ** ehowe that, ao Ur ae (be Omt 
l^w area ia eeoeenad, (bare ia a prognanre riae fxean tbe aoatbam 
boundarr of tba lakae to tbe Dorth. Tbe priodpal effort of each a 
tilt woobt be le deereaea (be mm of tbe and it eartaialj ^oU 
not be ootuedered aa an inpertaat laetor in (bear prodortion. 

uoTtuEsrr of tVK ick 

Tlta TarioM oppooeate of (be idea that ioa axeaeatiDa b imporUat 
kaea toade bu^ of (be pneeaee of deep baelae tfen a vfe ta tba 
fMMTtl iMtioa of too. Tbit ie (rue of nanj of tbe deed* along tbe 
Twreotu gfocaatad ooaeta of tbe world. It doaa not, however, die* 
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T«rr. tu hypolbwii. Il U w.U H-t to 

JllaStolalJa^KUtioa hj 

Ai &M Aa« AWe. » hfca bito potoud oii» by 

^u,■* «k# pe—>k eofttiMOial QrMnUnd h« • *'2*Sl ‘ 

STtS fiort. -bW. «. buiW ^ »e. o< tb. 

TiSr b4p- -xpUto -by 

•ridioo# ^ dc^Yfttkui •toaf ecrtoto Tilkyt to fornwriy 

wU«*« to« «pU*d» b*tw« Ibe Ma« TtOty* «*• •©» 

TU nap eoopitod by LaT.ftot - ij*w» 

<rf iM -toto occnptod «£ib ol tU U-u*. Th*** toto* ha^ ^ 
dmoMintod by the idwtol ebietioM ead by the mormmic bdle 
the JtTtontoni o( the 0«*t I^- b-to.. 

OOMraUaoK with PIOIIMI AKD omim glacial rKATURCt 

fraiofL. ike. the !*«• Uh** «< Srtlewkail tod oib« fUdetod 
•MttUto m«« «• «rt«nly ftodd 

edBed atienUoo to the eeopUe ftMtotio- -beeh «toto brtwwo 
Ssr 4 ( aod eobn-ftoe twu«li* o«t ea the op«t coctinytd ihdTee 
<4 eUetotod eewto.** The Greet Lekee, hke-we, «M U eb^ to 
be Swldto the mo«toto Ukee d S-iferUad -tth til pedtdow 

tocweea the tiee. fo-r el U--fettorto^v. P«a»^ 

taumta. ‘lb-. -Wto the Greet Ukee ere not etne^ 

Ihdr treoeveree profilee ere tronfb-iheped -»th retoueety etoep 
(A either ade (fa. »> AW, the ddee d the lekee ere compereaT^ 
rtr«i|^.t ee ere^ dd« d nmiiy reUeye to ^ 

ead the becik d gUcietod eoetoe. The uaeo*M«tod dcpriHinm 
which <herert«e Leke Sey^W (fa. 4 ) be« th« oo«nt^ to 
Bost do»^ ead to n»eay leige aDOUDtem lekee. Tbe ledcy teUede 

within Uke itop-W. which — died by “ *2^ 

eceiaet k» eceWa, ere meiched by (be rocky kUlMie d moet fiocde 
eed ei« fantod «W to etcse d tbe Swiee lekee. 

Ib 1870 Aadre«e •• celled euentioa to eerUin eobe-pieooe to"^ 
ekec the merpa d Uke Mlchlgen whkh be ibeucht eeUocW to 
depth* d 40 fe**. J<Aiito 0 • eubeegtieBay w e mi ne d the endeooe 
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(or Umm trtnoM i»d cioncluilrd wUb (Pod roMOB Uiot (bt > 0 Badinti 
did not ptnail mkIi gourolisotioa m Awlrawo bmd md*. H* 
iT^Mtfd Um* tko lorvmcM OAd toUot* ob the like 6oor ol mow 
plMs ««n auboMnrtd Uad foMun*. Ilovorcr, oocm oi thaw ral* 
(•7* citod b*T« bMB abowB bj Ut* racMtt mtvoj* U» eoolaia dMp, 
nauMd dapnMOM to lK*t Umj «ft& hudl^ bo OMflbod t» hv«r «o> 
•lea, tad noe/ than or* (eotarai more tfuui dOO (Mt <le^ (6f. 



d, (nrcr loft con«}. !• U ae4 omm >»—otbli to mubm that Umm 
(M ttaM mn pedaeod (ImmI itMiea. «fpMUll 7 m •com of tb« 
■u t aMfod Tsli*T» h«vo dMotC UMhopaJ InjMTWW profilaiT 
Th* fanfukr (opocrspbj of th* tok* boMoan, o^MOkJly that of 
lAb* 6up«rt«r, MfgiM that it ha not htm graalip awdifi^ hj 
fWMUlnlal depowtioB. l\a '*ndt bottHB'**' raport^ la eurroTt 
(raa rariotw parte ed tha lak* 6oon aod (kdal till rrportad bom 
Lake Mirhigaft * and boa Lake Rrie ** oeeiobor a te Uiie ooachuiea. 

"MMeTtruTioeaaeaaoJ^aMOTUaifiaai laaaa fm, to.a» 
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QUAT LAXCa ftAUNII-tittKrAaO 
TB1CKSE88 OF OLACUL OUFT 

Om of Um oKwi oooriMipg AtsunMU Uvonbli to oxcata* 

tide of Grtot Loka* » tbo ooiomoiM of gloeUl 4rifl 

found oonth of ihtm boiiM. Da^U poottUcUl oeoaoo amI Uw ^ 
Uiot • Ufft poroMUfo «f the dtbiio wm oorriod bofoiMi (ka fluiAl 
hj fUc^ outvaak. Ui« aorf^wo or*, aerartMaao, eortrad 
mtb^ drift vUeb m eenaonlF » komlrod or oron wrarol knadiod 
in thinimaaa Furtbanwra, tha uturo of tbo ikrift a ooeh m I« 
nig^t dcfivatieai froai adjaoaai laka boiiaa m, kr axaapio, tbo 
oIafof of nitaeia whkii waa praanmabljr darirad boaa tka Tfrilrr 
of tiio Loko Miobicu boiia. Tba fruihmia of • kifai part of tho 
diifi, parttoola^ tba 79ui«ar abaata, ahoira nwctaoirclF that tba 
flodara vaaa dicciae ialo ootid took ratbar tbao loot ro o w iu g tba 
oiABtia rock from oid «oatbai«d turiaeaa. 

coxcLcnoxa 

TAiioia taaia wbicb boTa baaa appUad to tba bTpotbeaco of 
oriiia of tba Gmt Lakai appoar to fiva ovacwtkalniiac w^bt to 
l^aca^ aioaioa m tba prtDcipal oanaa. FoaMblj tocb a eoachdoo to 
not juattliod, but mora lic^eaat tridanea ahoitld bo ciTOa bafora 
aMuoaiae altaraatiaa mod ia of orifia. If H ia tnaa ibai tba Gmt 
Ukaa, tba roriooa oiber tart* baatna in ^amud larritofy, and tba 
da«p anao of tba oeaaa aloos claotatad oeaata an all krftor tba paod. 
iwl of flatoal aroaioiw ooa to Ud to woodar wbatber tba cUoan mra 
not aaucb ihickar than eoeainootj aaauowd. Aa avanca ihickaaaa of 
4 Bulaa w non tor tba roaiuioatal ica manaa ban baaa aqamtad 
by tba wrilar ao a eaooo af groat lowaatog of aaa lai^ to panut tba 
cutting of aubcnarina oanmia. If tba tea was that thkk, tba euUtog 
of largo baatna might baaa baan graatly taitamified. 






TUK BIOGRAPHY Of AX ANCIRNT AMERICAN LAKE* 


By VoMOt B. Bum IT 
OrnttfUt, U. S. Otiittfml 8wm 


Aa lA oltiMk UmM, «1 ma SiibUi Khaa bald abaoJuU mla orar a Taal 
domaia and pfofniMiiwIjr amaatad fnal waalth by raaiaa ol tba 
Uibuta tbaa flowad la (roa oaUjrinf proTiaoM, ao la a far maoMr 
•poob, loaK aaladatinc bunan bailocy, a graal tab# bald away orar a 
vMt araa ia tba Raoky Moaataia r«c^ aad cradualy aocuiaiilatad 
m tmnaodoua Tohuna a potootial natonl rawKirta daciTad from tba 
«ao*a tanJailiin aupply of aocryj and from tba mi&anl burd«i that 
flowad IB from adjoaniag Uada (brou|b ita ttibailana. 

So ramota vaa tbla apoob that oonid va tP bock to il k Umo va 
wouU ba coapaUad to (ifa our profna by tba alov arolutioa of 
animal fifa aod Uia (radua^ aapraadiaa of tba aartb'a fata. 

Wa arould bava t« fo baekwaid with aadraamad-of ipaad paat a 
pafoaat of aoUnali that ibbafited tba aartb la alow ooccaMtoa aa 
aTolution moUad i b a wi . So abort ia ataa'a btalory tbal it would fbt 
by loo dniekly to ba pareatrad. Paaknc baokward ia a britf mooMBt 
tbnm^ tbo daot ioa aga. wa would aat mio't pcimithra aocaaton, 
t otatba r with gtaat 4otba, gUai baara and baaTtra, aod tba wooftj 
maBunotb. Fartbar book wa wouM moot amall alaphantn aad, on tba 
plaiaa, baoda of bonaa, wild aaaaa. and oomali. PartiMr back ia 
litnf’s light wa would fiad thair and arar amallar praounora. 

Swidanly would appaar tba hlppopotamuaHka dtaBetbaraa aod a 
boat of etbar ttrnnga traatuna, aoeb laadiBf a aoeeaMien of anoUar 
aod laaa aporialuod aacoaiora Ploally wa would cocoa to tba tine 
of tba db^ullra feur-lood bnraaa, wbkb dwalt in ibo foraaCa aod 
graaay parka of that apoob of loof ago whoa the aananl lake aaaaa 
loto ita ngoDcy. 

Thia gitot lake, known aa‘'Lako t'i&la,‘'oco<apiad a iosgj abaflow 
baiaa or dorauarp of tba aartb'a cruat about a buodnd min aaw4* 
aaat of Utab'a p r ai oo t Oraat Salt Lake. Tbo reecod it left ia pta- 
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mxni b du term of ia lainaw My of ooulr Uda «o 

U7«n lina pobiil mk brnttif to Mtho^of^ otooo. Tbli gfoot 
body of took a m lone u Vomoot b«t (oeaodanbly Vidor, and ia 
plocw it is okiKiot * mib Uikk. Dt«p coayoM uid vido ToUeyi on 
BOV c«tdtfoa(lkHbaUd8a(!tMoo,aotkftttbovbol« woofdkt fo ww b b. 



Tbo Udo lojor* Uiuo topooed Iiew a rcmorkably cloao wwnUonnw to 
tba loovoa of a book. Indiad, it ia mooa tboa » aup«fi<ifcl raoioibUrioo 
(or tha loyan ora b laot p^eo upoa vhleb oi« inproMod oynibeli that 
portray oraou of that oo paoL 
Modcra boolu ora ao familiar that wo taka Uttia tboaght of tkaar 
OQoatnKtaen asd kava ao diffieuby ia raadiiif thair maaniaf. Out 
wbae tba aarUeat vriUaa rocorda of mao arara (ou&d tbay oould ba 
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rMd oalj After iMntiBf b«« (b« •jraibob w«r» lorBwi Aod wbM nU' 

ckn (Bch bora to toodaro kACU«e«. So t« k with tb* raoard kft bf 
dw Kodoiit l^ko UinlA. Oaolofkia in tk* aavatiUM of Ibo kat Mature 
prUd apart Iba atony pa^ and fooixl tbnt tb^ eonuiTMi a •lory 
about an anekot laka. But tba atorjr eooU ba road ao Iban 
tbo ackoco of caotogy graw and proridad tba kaya for iaterpratiac tba 
lytnbok. Moraovar, tba raadiag vaa alov baoauao fracmante of tba 
laeofd eama te Ufjbt only piacamoal aa axpioci^ jcaokgkte paoairated 
mora and mofa daapfy into tboaa paru af tba arid W«at away ft«» 
aatabUabad tmttoa of traTil. And finally, loog pii^aa ia tba toxt 
MBtauiad obartiM mtil tba aiudy of loodacii lakaa rataalad wbai ww 
taking plan in than, tor tba abaraMariatin of aa ancimt Uka can ba 
■ndantood oaly by analogy vitb tba kkaa of today. Tbia only 
rManilyr aa aM«o and aaon parte of tbo aiory bara baas amnUrd 
and intagratod into aa ordcrad toqaanea. baa it bon poiaiUa to loam 
bow eeinplat and rariad k tba bktoiy of Laka Llata. That bktoty 
bdudn a vaaltb of intonnatioo, aot oaly about tba ond 
oadatiaa that dwolt in iba kbo itaolf and on tba ad>om Und, but 
^ about tba waya in whadt Ibay rhangiil to Boat a gradually obang. 
iag aoTiroQiBaBt. It tatta bow for of yaan Um kapt a 

tori of calondar, by dapoatlng aocb yoar a thin layer of pacuUar 
Mdunmt that waa abar^ naricad aff from tba laym fomad tU 
yaar bafon and tbo year after. Tbou^ thaaa annual layaro do not 
coBtioua cbrmub tba wbola noard U baa bM poniblo fraa tbain to 
aitimato that Laka Uinta waa in aaktaoea tor liflioM of yaaca. Hm 
bktory k nm than a racital of alapaad yaan. bowraar. tor it talk 
batb of Okajoc cataauopbci and of aueb tririal nddrata aa tbo adgro. 
tioo al on g tba water’a adga af a •warn of mall, r»~nlkn haailad larraa 
which, had fata baao la« banb. would oea day bar* ipbt lhair 
aod tmacged at adult gnate. Frotn tbk aotorgatwa, bowarar, tbay 
wara ptomted by a drop in tba laka lav«l, wUcb left ibaan to parkh 
and dry in tba aun unto tba wnter rear again and dapoaitod on tbn 
rataalna a abnud which it fatbiocad ost of tnioute iutariockiiw 
aMoaral partudaa. 

I 

In tba baginnlag tba nto of Laka Uiuto waa a broad. uaaHy laval 
aSuvial pUb—a Bort of buga aanphitbaoter. bordarud ou tbraa kdaa 
by BBOuoftiua but open to iba aoutb. Suaatnt troan (ha Bountaina 
wound IkUariy aereaa tba platat and Mated in tba frway nanbaa. 
But (haa lanJampa waa daatioed to cbaogo, for, baoaalb tho pfain. 
tba atony aball af tba «ortb waa baginning with NbOa alownaM to 
warp doarnward. Tbcraaftar Iba atraoma apaaad broadly oaar tba 
meadowa, cbanging tham to lakM. At fint than van two larga lakaa, 
but aa tba downwarplftf continued tbaso toon cxpandod and malwrad 
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into a tb^ ^>m 4 «( ««t4r m loog u LU« OttUiio but mwk widar. 
TVw Ub* UinU CMu into boioc 

Up Iroia thi aortb ibor* him Um gml fwrflinc bulk oi tbo UinU 
KancB. ito lUota tnm wltk fotwt. TU tomt maf «f IM7 not 
hoTO Hi «o«iiUiport liviaf anTwbaf* in Um vodd of today: nem^ 
it Biwt hata boea mueh Uki Om Corart that would dtrclop 00 
Ikt aMithm alopi of a high Bouataia «o thi prwMt Qulf eoaal of 
tha UaUd 8«at«. oooU «• but ««kj«r« up a nonatain la that ragioa. 
jMt M tu fb a fowt would hnra diiltttot kutda of plastn growing at 
■oeoMTtly Idgbn Urdi, ao it k prohahla that lha foraat whith «lad 
tba Uiaia Ba^ la that awMit apoeh waa alM aonad aeeordiDg 10 
tba altituda. Koatil U*tb. fSowara, aaada. aod arao pollan graina 
eollaeUd from tha bottom dapomta ol Ibo andant LakaUiala aoahia 
t« to facoMtnxA tha pcohabta Boaal aooaa ad a laadioapo that acintad 
ggriM tha IkeBa apooh mora than tO million yaarn age. 

At tha watada ad^ grow buf raada, nnhan wator inilfoak, and tha 
ftBdiar puipioapdiad picknal wood. But upon tha thora and tha 
uida flata adjaoao* ta it graw traaa whoM oaaroA raiatirao—laponiea, 
fln^aadaTanatyof amnatie Aruba aod tiaaa aowtiToia ihawam* 
unpatau parta of tha aatth. Yutm, jwry dmilar to if not idaaticd 
with our madccn grapa, grow akog with gewda^ diheaU chmbing 
f«M, aad tha 1 m iantug 4*1 bakn. Wbcra tha bottom Uadt w«u 
aaady, r*t«" karat caat thair alaitad abadowi o« tha ground. 

If *a oould bara gcoa back throng tba owampy bottoaoa va would 
bava found, amoog oth^ mkaaaa traaa and traaa ralatad to tha 
BBnaaon growiag with a larga rariaty of fenta and arccgram abruba. 
t Wiiin brthw inlo tha dtiar foothalk, wa would bara paaaa d ihrougb 
waoA af aah, hiekery, aod ftun—woodt naaily indkttnc«kh> 

abla from tha p—• hardwood foraaia of tamparata North Amcnca. 
fli^w «p, ptna and aapplaatad thaao familiar hardwood 

ipttitt. and in tha bl^iaat parta of tba raaga {mala of aptuea and fir 
prarifiminattd That tha artargraan foreata wara raoaoU from tha 
anckot jatr* k attaatad by tba fact that only oaa aaad and tha Up of 
••t twig of thaaa aptaMabava avor haao dkeorarcd in tha Uka dapeaata, 
thoa^ Imrm af lowafoooo typaa aro found Uura by lha bsndradt. 
Xararthekaa, knata of pina and tpruoo Souriahad: tbiur foimm 
pcaaanoa k aaaaifaatod by an obundauoa in tha laka dapcuata of thair 
odd paOw gnm. atch of which k fitud with two bulgug air aada 
that tidad it to float many mflaa from tba panut trao. 

Tba inaacte, loo, raaBiablad talhar okoaly tboaa now Imog. Co<U 
dirt flirt, whcua larvaa bmld about lhaar bodtaa Sttla maocifiiy houaaa 
of aand graina or wa0.joiDed "log^ bouaaa of Uny twiga, fraqomtod 
tha aballow iraur at tba laka^ margin, tegaihar with lha moca fiaail* 
kr dragon Aim. Tha wobbly I tggod trana fly w»a thacw with hia 
dicDmutira coudM, tha mid^ Baatlaa, caidtata, and tha bonaaly 
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ff«MtiOpp«f ««r« MtUDM, but if ikiM wM butUrfltM 4nd moibu 
tbi 7 hav* Mt DO tne*. AaimUo ooonf to Uio liko tbort rooit 
boro fouiNl il • diMCTMDbla apcrkoco, for ibm the; om* doidt of 
OMvqiatoa*, blodc fl*w aod (oota, oad laxipr fli« that bit Mvogofj. 
SfwUn and Um knriy eodoo^ bar* baai fouod. tad twm om nu^ 
aiuob, uddioulix, bM tbo dwtiootioa of bauf tba moot aociooi ndio 
ia North AflMrka- AflMrtca'* oUmt Ioum. U jou wO). 

Oooo«lil40 tbarod with oarioM rlTtr turtloo tho ila({kh part* of tho 
•traaiiu soar tho laka. Load tortuum, liTolin in wto the fomom onoi 
fhMD tho OaUpafoa lifaiid% ploddad thraofb tbo aandy tovkada. 
Soahoo, Um, tharo ««•; iDdaod, Um aoaot Mari; perfaet fooril laako 
oror found in tbo Wootora Hoaifpboro <amo froca tboao lako hoda 
Waiar btido. liko tho loooa, MOdpifwn, aad rmib. maot bato ban ao* 

MMO’Bi, for oaprMMOtM of f ia t biro ora omunoa oa tho oloha of rock 
that wora oaca taud flote bofdoriaff tho klco. Of tho bodo thamaotrso 
«a know aaxt to aotbuig fninl birda an rana aroa indaod. Oddlj 
taouffa, bowarar, tbo oaa maarkaUjr flat fooall bird that bao baoa 
found ia tbaao laho bada woo a aatiaa of tbo upUod* wnulor to our 
rufad ktoum. 

Daopita tbo otodara aopact of tba facaot tbot onctndod aacMot Laka 
L'^ta^ tho wam4tloodod mamiaalo that liaad in it woro dacidad^y 
■Mafa. Portieukri; aliikiaf waa tbo aaeoator of tho Bodoni bono^ 
for it otood BO hdthar at Ibo vtiban tbaa aa Airtdalo pap. Ito back 
ofchad o onawba t , aad i no t aad of oat hoof to tba foot it tour U«>der 
boofi on oocb fTMt foot aad Ibrao oa aa«h htad foot. TKooo boob, 
howarar, bora lano of tba aoimal'o wwfbt than did a pod at tho ban 
of tbo toon. Tbo taaUi of ibto primitiTt bom, u&l^ tboaa af iio 
aoo d an daocaodoni, »«r« odaptod to foadinf upon Uotw and ooft, 
luib pknU, for tba WaM at tbai Uim «aa (raao with foiaat and 
rnaadow. Oal; thiou(h tba foOowioc of yaan did it bacocno 

tbo nmiorid rtgioo that wa know todoy- 

X ibbmnan jiiiriiij down tbroufh tbo daar watar to aao what tnaa- 
oor of fiab than waro aaaonc ibo pond waodo would not bar# boca <&»• 
appooBiad. Portsh and othw fnob'Wator fiob iobabttad tba woody 
b^, but tboy wora gnatly outaunborad by rahotin of borriof. 
diy. Boat hairing br* in tbn oan, Ibougb a faw go op liran to opawn 
aad a frw otbon bra ift ilrara. Thirty milboo yaara ago saara raiia- 
lin apparooUy w«at into fmb watar to opawn, lor tboao found ac 
fonUlo ara of two Utea—t>y that bad ael long hf l ifaa opawndng grauad 
aad adulto that bad pmunaUy raturaod from tbo na to apawm. 
Leant to ba axpaetod aa far from tbair uaval aorirooswat wara 

tba larga rling mym. Tba aeeomnco of aa many fermo that ipont 
part of tbolr Uraa in taariaa watar iaopbaa (bat for a long timo a par> 
Oiinial riror ran irom Laka Llata to Um ana, eron tboo^ tba laka wao 
pfobably 100 or 900 laiko So groat a diotaaeo from tbo aoa 
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wo^ DOl bftTt ptvclvM iat«nMcrmtinn, lor MJn toa u* kaowa lo 
tr*v«l BMt thaa S,000 nuUa up Ik* Ytikoa to ipava 

U 

By Ik* tbu* 1^* ITaU had beconw Ihu* w*i itodud vlih fi*h it 
WB* a Mlur* lak*, for H kad alnady b«ra to wdttaao* mor* tk»n a 
wfiniM, ^«an. Kov aa UkM fTMr old they, lik* m*a. acqutr* Mo*** 
*1 woridly gooda. So U «** with Lak* iniita, a* it adrancad in if* 
it* wator* beeaiM inrnaaiaclT <kk in loodatuS*. And, Uk* a b«n«T*> 
Wat mooattk, tho lak* gar* all tkd* iaerwing w«alUi lor tk* good of 
iu wb^tot* Ik* Tariad and «xton«v« aqaatie populalioa. 

Ik* Kf* of a popukM* lak* to a conplaa aoctoty, tho meaben of 
whiek ai« iatoetkpoadwt. Mo*i oligiatal aca tho m fa f ooroplc plaata 
and ikat float lr«aly ia tk* lorfa** watm and d^T* thiar 

novrtobawat and aoargy dincily fnen lb* ranlighl aad Ik* dinolvod 
•alia. Ugea lb* abunteno* of lk«** miaut* cnatura* d«p«od* the 
T*ry *idit«*c* of olbw kf* in tho oeaunuaily, tor thoy aio Ik* ulliioat* 
■o«c« of food. Svecatoiraly laigw aaltoala—(h* fatoy (dirtonp, th* 
water flta, and tk* highly nwhaniawi vk**! aotoaalcul**—fe*d apoa 
lk*to and la turn ar* tod «poo by amall flak. 

At thto matBN •tag* ol Lak* Uata th*** liny ipceka of lif* foand 
IbaaMlTM ia a roogOBdal aoTtroaMot, wkeia food abouadad and tk* 
tranpccatura wa* moM •gnaabla. Tkay flouriihod ia tk* miilat of 
plaaty aad, kt* in th* tuaunor, wh«a tk* water had boca thotougMy 
wanaad, bucally took pn— rtoa of th* kk*. Tbotr nuraben »• 
crtoid at aa •atoaadlng rato; ik«y clouded ik* watar. Ikee Uinwd it 
a folootM gioaa, and laaSj eorend it with a greiw oeoia, which tk* 
wlad partod Into kat* wk*r« tk* aator aii^t rtppi* again and raflect 
tb* Uu* of th* aky. From boDcatk thto euifac* etratara, filled with 
lifo, tbo** iiigaiiaaM that bad grown waary of tb* Mmggl* tor «xtot> 
<CM« ilottod gantly downward a^ aou^t raat in tb* quMt depth*. So 
Tast WM tb* atanbar of th*** w«ary nioM* that, da^M thtlr nitori>> 
•oopic liaot they bulkad largt ia t^ total toIub* of *iititnwit that 
raa^ad tk* lak* botteca. Indeed, the** lato MBooMr epidaaak* gar* 
rto* aaok year to * dtoiiool dark layer of otgaaie nihstaaea. It wa* 
partly by ama* of Umm orgaaae kyen that tk* aadani lak* rroordad 
tk* fitoaag of th* yaaia But tber* would kao* liMn ootkiog to naark 
oM lay* off froni aaotbar fomad tb* foOewteg year or tk* year bo> 
ton, if it had not bno tor a difforeet kind of Mdiiml, which accuini>> 
kUd B**t* or ke* eoolktioualy throughout tb* year. 

StTMM bromkt to th* lak* not oedy fin* mixtoral partkto* ia 
Mapentoon bul ako lb* alcateata of ocb«r miMrak in aolutioo. Tboaa 
paiixto* that rod* CD oa tk* Mmm*' turbuUno* fouiod nothing 
bwoyaat ia tk* qukt kk* and boooe MtUod placidly to th* bottom, 
But tb* alameeu to aohittoa war* diqwned throng tb* whole water 
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bodjr Mid. Dodcr (be inSwoca of Um mn'a vmmith aiul th* bcMlUaf 
«f miout* pUato, combined wiUi otber alemcnf le form ti&7 wUm 
fleeka «f "*^"***1- yartitlwi of lime cmboneto. Thme mitled to tbe 
bottom M A fmUe r«i» the jmt trousd. but moot pteaUfuUj in tbe 
mtIj eBamor, femi focined • fiKht-ocfcirKi (imouUr depent tbat mpo* 
rated U»e dark otfanie l^jran Crom oo« aaatbo. Tbua, beeooae the 
doth ofsaaae laymi w«m feimid at a airtaia (ima aa>eh jaar and 
bocauaa the otianie matter aaa tbao abuBdaot aaoncb to OMak out 
tbe U^t-<oiored parttetoa, eeeli dark k^tr told o0 Um poaaa|{a of a 
year. 

TIm aociaiit lake cootioued to aarra ao ao *"»«■> cahndar m ihia 
Danaer for tbonaaoda and tbovaaoda of 7 «a*a, iDtcrmpaad ocUj at 
leot mlerrala hj a fall of Tokaaie aak or bjr a atom of Mtraerdinarjr 
rifor that Mtnad orao Un daap boctoana. Tba lajasod dapmdt waa 
ultunatalr cbaacod iato rock, but tba tbla ralrot; dark baoda Mali 
ataod out aharpljr from tha liyht-boff matris. Thaaa lajm are nJ 7 
thm-^bcmt IM of tbam to tba laob. TMi maatta that it loqimod 
about 1,M0 jraata for aaooith material to aecuaBulata <m tba bottom 
of tba aocmat kka to maka a dab of rook 1 foot tbklt. Aa mlfkt be 
axpaetod. tha rariatiaa af reek eoamtuf of tha eearaar mtoaral 
partklea ware built np aomewhat laoca rapkUy tbiii Ilia, aod tha 
ADcr-fralood rocka, ibeaa oonrkiinf predommanUf of ocfaeic aub* 
Masea, morb more tlevl^. The ueaiurad raiaa of aecuttulatioo 
nofa tram IM to 8,200 roan to tba foot. apfdju^ tba raio at 
vhkb earh kaod of wdimaat aocvmulatod to tba ^uMiity of that 
kind of aodimaot throuckout the bod/ ef matmal drpocitod in Laka 
UinU it haa bean pomibta to laumata (bat tha laka waa in e™tet*Ae 
apprexiaatd/ 7,000)000 jraon. In thia kof pariod arolvtioo bod 
Itma to r emold eoma ef tha mora impreaiiociablc reoai of animala 
briaf In tba onidiborhood. For iaatanea, aaeaotori af tha boraa 
famil/ that lirad at about tha thna lAke Ubita raaWbad wan larxer 
and had notaU/ batter piodiDC toetb tbao tbmr fenbean that lived 
juat before tba laka cama into axiatanea; moraovar, to that miarval 
avohjuoo oko altered cottawhat tba dariicn of thrir torn. 

In tba record vUch the aacamt Uka kept /oar b/ jcnr, wa tad tba 
au({«oO 0 B that tha laka’a rohuna and tonporatum va^ m a/tD> 
path/ with tba chancm; taca of tho win- that ta, with tha Dumber of 
anoipota. Admitcedl/ thii oorreiatioa la no mcra thea a rugfmtuo. 
/at there ia a fairl/ eound ikmcetiod bena fcr baliaring U to be real. 
Forafotng all effort to expUla tba ateio, «e mey prmeat tha arfu- 
OMftt kn ila britl eat form aomawbat at (dkwa; Suaepeta are moat 
nameroua at iaUrrala of about ovary 11 yean, aod tbeee oydm 
etcnify cbanRoe in tba amount of radiant aoarfy that tha eua arnita. 
It haa baeo obearrad that tba lavok of kkea which loaa meet af thtir 
«€tar by avaporaliva and nlativaly hula by overffow ib»ir a much 
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doMT fckOec to tfe aiimbcr o< niflspo4a Uiaa to rd&f»Ui ia K«iMr«l, 
til* lv«*r to* aiMpou th« tover tb* Uk* Utd. lsk» l^u u thi* 
•tog* btd M tod kMt mocfa of ita valor bjr oraporattoo— 
tlMrator* it smoI hat* kad Mdh a ejrolio fiiKtoataeci of 1 *'^. N*s«, 
ta fHktnl tb* teap f aiar* of Uk* waUo imm *• tbo !*)(* ffOM down, 
aad ilw Ufbcr unpomtura faven tba c'ovtb of tba mnut* aurfaca* 
dvaltiac oxuama awl aloe tha pfwtpiialioa of partiolao of Uom 
earboBoi*- Ty* flTM a fUrtber rhiaok on tk* aocMst ooaiditioa*, for 
te tb* dipewta of l^ka Uiato Ik* Ufwa of otxanie Mbotaam aad 
iit«^ cartxiaato diflv In thlck—to from jaar to 7*ar aad ahov naxuna 
at ntcrrali Ikat awnc* about II jaaia. fitoilar ejrolio oariatWA* 
^T* bMB obaerrod to th« thkkwi of annual Uj«c« fonoad to modani 
Ulcaa. It ■ ako a aafsaatiT* fact that tba an—al rlno of traa that 
V«v around Lakt Chita abov ma botUr tka aaoi* ll-yaar 070!*, 
Joat Uka tka fravtb finca in modam tnaa. 

Muck tencar ^ka. vkoaa arorac* longtb via aboat 21 ^ Taan, 
ar« *1*» raeenfod to tko dopetoba of Ijdu Utota. D7 a acaaovkat 
ttoc* tovofood Ua* of miariilfff va ar« ltd to thtoh tkat Ikaat ebaairod 
Tanatna in tba laka dofMoita may bo conaUicd with tha waultaat 
of taro aatrodOOiM ijclaa tha chaafa to acomtncity of the oarth'a 
orbit aad tb* pfaotaaioa of tk* oquinasaa. It ramaan* to bo ao«n 
vbatkar tbaaa and otbar cooaparubla oyclk Tariattono to tha clunata 
of tha paat can a?ar ba uaad by xoatoocokckta la thatr raaaawboa 
into aa o alar oboofaa af rlimato 


ni 

Laka Dinta and tha nnTDitndiiif countrynda did not alvayi praaaot 
a ploturo of amiBnc baaaty, vtoh fccoata a^ groan tnaadova. InaVttd 
during tko laur kaU of ita atittanra daath and atarralioB laid baaoy 
kanda upon tka oomawnity. From timo to tima palM btonkota of 
Toknok tab daoeamdad upon it and Muffed oat tka Bfo. *nan«l« 
and pUata akk* vara ■notkarod, and tb* atraama ««i« ologgad with 
Ibo bank mud. fhadnally, aa nino muhad off tha dopa. tba focoat 
T ina v r d ita grovth and anamaU acain aoaghi ita aboltor. Hut it 
vaa to no purpoae, for aftto and yat again at long inlortala lb* 
Tokanoaa to tha miigkboriag mountosn cbaton halo hod forth d«vat> 
tattog douda of pumtoaouo aah. 

Aa if Umbo raeumnt diaaotora vara not ooougli, the ratoo oama laaa 
fraquMtly: tha rwf lifOipring aoureo of naeiatiira b«gan fradnally 
but aunty to dry upi Dndar tbo patiloaa acmmcr mm tbo naetro Kttb 
fdanla witkarod and flnaQy gave vooty of waiting for tba rain. 
Animak orandorad avny to aaareh of vaw. 

The tako, too, ndrand. For a long timo it orarflovod only duitog 
tko oodlar rtoay aoaoan, bvl aa tko yoan pioacd tho tbinty air dmr 
Otora and aaor* groadily from iia aurfaeo uatfl finally aran at tb* 
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hltfcm »Uc« tb* vkMr «o«U not mch Um ovtUt. IWWUr IaIm 
IHatt fto«tQ*i«d fTMUlf ia «•« with tk« «b*i^af wiactu 4nd vlib 
tmty dtaoK* ia th* waalhar, (or » kk* tiui faaa »d OQ«i«l umI Iom 
\)j oraporMioe m nwoh w it rMaivM W actrwiwljr rwpooM** to riigbt 
variotioM ia otiftoifihonc oonifitioa*. Jk» Ik* w«lar Uvol nriod. il 
«)UrMt4(7 lloodad ud Wc bar* aid* Tyaa*** of mud. Upon Ik*** 
w*( taad flat* mm** of ibk ««r* atraaM aad fioppMl uaill iktjr 
rtiffaiMd m th* mq. la**cta, J*id*d b 7 Ih* rv&ooUd ^ar* (roo th* 
w9i mud. ooly to hav* tbair atn^ ud fast csaofht in th* 

dr^iac wirfac* ilm. WWa tha watc* kril raaa apia, porhafia caljr 
by roaion of ao onahor* wiad that puahad a thin ahoMi ol oalar far 
up OT«r th* DMTty Urai bottom, both fiih aod ioaaeta war* atalad 
baoaath a O 0 w hkyer of mud and ao w«r* pr***rved and mad* part 
of th* •oduniif rvoord. 

A* th* lak* ntnamd from ila (ormar tbora* it eooomtratod into 
ooapa** th* ooaunadty «d liriaf Uunp that had formmlj 
otonpmd a mon apacloa* Homahi Th* wat*r wa* propoHlooataljr 
■naiAtd tB dinolTad (ood«ta&, and th* dandty of th* popaUttoai 
incwaaad maAyfaid. But coodiiloaa paduaU; haeaa* » <«ac«tad 

that roan/ (oma war* ■natia to «■▼!*«, Thatr placa, bow*r«r, 
wa* irnmadiataly (ak«a by a heat <d othar «rcaai*au b«tUr £u«d to 
andor* th* fool ooTiroDiMnt. lodaad. aft*r tbooiand* of y*ara of 
•kw dvindhag Lak* ITmta doally b*(*^ at il* tow*** *bh, a Italy 
betrid UuBf —a graal fatUnag aticf brailhiag it* ataooh iato th* 
•hunoMniig •unuMT boat. Tb* vatar bacaiD* bUlar aiUt MUt, aad 
Um daoayiag otgaaio malarial tn th* ■« placaa —* th*d aitb 

(tf magfou a* th«y f«d opoo H. How abtadaat thoa* maggot* ww* 
b pkiidy Cold by th* fact that Uyar after layar of tbam vm btiriad, 
aad today that ovarUppmg dattao*d bodUa mak* oacttiMoa* papar> 
lika layata i* Ih* thiidy law^aalad took that wa* oao* th* lak*'hottam 
mod. 

Tbi* lowaat (teg* in th* hbtaty of Lak* Uinta iadkataa that tba 
climate had rhiapd from (airty humid to arid. Th* lake repaatedty 
d*pe*ited tall ccynUb along ila ihorm aod in th* wot mod, hot o***r 
wen it* water* m ooocaatrated that ooncioooua bad* of aolti war* Irid 
down. A* flhown by th* aonoal layai* th* tall eryttal* formtd oatjt 
at intamk of about 60 year*, whtch iodteata* Chat th* water 1 *t« 1 
•t«o Chfo ro** and frill t^ugb a oonadcnUa raap a* tb* rate* of 
■upply asd traporatMa carted. 

White Laka Llnte had no euttet and Ua lanl wa* piwraihagiy law 
tb* organianu brad ia ao gimt prafiuiect that tb*ir ramaina aMaimn* 
lated ea tba boWoa aluoM to th* amluaioo of anythag ate*. But 
that ihit material andurad long aaongh to b* rortred and to pmarvad 
luoaoa that il woo a laco with a boat of bacteria and otbar •caracguig 
^ohlm «sf*r to datuoy it. b that rao*» boworar, U •offend partial 
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dMjr; tK* iDdividiuU ofetakot kM tbiir idaetitr ud mlud avky 
ifito a iallykkn «aaa, irbkh fiaally bacaoM a» <kaft«d wiib tb* «oxk 
paoduota of lUcsf U boeaaM iotolarabU otm io korUna. Whm 
fiaaOy eaaaad. tha ooia baeama an aaeallaot pfaaarraiiva, 
piDtactav dacay Uw dabeata pUata and aaimab Uiat it aod- 
antoabad- Aa tba oq^aaae oasa or (al waa aorarad bf ava> 
aaaatTa UyM« aad fiaallr hj Ibauaaftda of faat ol ladimaat it waa 
[i npa^trf aod cnduaH^ bardaoad into a dtoaa lubaiaaca raambiiac 
bard mbbtf. Oaektbta bar* anmiacd tbia Btatarial uaiW Uw 
wirmainpi b; frioitt^ MDall piaeaa ao thia aa to be raadUy traaaiucaot 
Tbaaa thia plataa of nek, auilablr nouatad oo ^mb tMm, abow aot 
oaljr 6ttdy praatrrad aaicroorfaoMaa but la a ddlriaa an odd aaorV 
Dcnt of wTorbac*. iadudiiif tba a^aa of tiny iaaaeta, apattilata aealaa 
from noaqutooa* winca. aad aa abundanca of polka craioa. Wbaa 
thia hardatad ocsaaic aubataaca b baatad it jicUi a diaUlUta of cnada 
oil inm wbkh Bajr ba obUaoad foaoliaa, fual «>1, and ralatad pcoduota 
Haooa tbia ntetanea dtfivad bom tba fonaar raadanuef tha andant 
laka b hDOwn aa *bi ahab". So plaataful vara tha Baicrootcanbena 
aad ao loaf £d tlnu paniat ibatila depoatta now ooataan lodiad 
up tba (^aralaat af mora than 70 biUbn bumb ed eruda oil walUng 
to auppijr tha Nation*! naada wbca tha aupplj of patroiaum ban walk 
bacoM badaquau. 

Uinto WM blantd in iu daettoifif r«ia b]r a raturn to eoe> 
dliioaa mora Marly lika thoaa that attanded ila youth and middb 
hb. Bafraiyt rain baa t l a oad tba feraat to naka anoUwr atand, 
and tha gradsaUy aipandiaf laka finally pwifad itaalf by oraiDow. 
Hanta of tba that farad badly duriaf iha protractad droufbt 
(radnaSy apnad down bon Uw bOU and rwiaad Utab fomw haibi* 
UtaL Bat aa tha «tr«aaia awaJlad and atpandad tha laka in thb final 
•taga, tbay bronfbt with than aa novontad bufdco of waato from Iha 
laad-waalo that bad necamubtad daring tba dry o|»cb. Thw It 
caaaa about that Uw kka waa oooiaaanly turbad aad ooold not prevtda, 
aa fonoatly, Uia optimum aonronmaot tor aa miMow popuktioa. 

Morwrar, tba pcima molitaliiiK fbrea that brou(bt Laka C'iata 
into aabtnaoa aad that uada paanbb Ita loaf lifa waa btgia ti i n f to 
(row faabb. Tkb foRa bad baan «oa of craat matnituda, for it vaa 
thia that bad varpad tha crate of tha aarth cndually downward 
into t^ fiaat Kaain ihajrftd iliprnarinn which tha laka oconptad. 
Aad now that thU faroa vaa waakacinf tha atroamn vara abla to 
brine mnd aad aill iato tha laka a lUUa mora rapidly than tha down* 
warpiaf tgidd inaka room for it. Haoco tha watar bo c o m a maai aad 
men aballow, and alniB'laid dapemta puahad over farthar and (arihar 
out iato tha baan uatU ihore ranatiiod only a raat atlurial plain 
douod with awonpa and imifl ponda. Tba atroamo that had ao loaf 
paid tribato to Laka data finally o w babmad it and bren^t 'ita 
nda to aa nod. 
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OKNKHAt. OOJCCtDXRAnOMS 

TYatcr m tc pkiftimt Ic tbe ph^iied xod !>•»• 

topca] •TotuboD di»t biu Ukxa plut on tlM ttc* <tf Um Mrth, v«Ur 
bM had • QibqtM fuiM4kct M Um pcindptl r«UciI« for th* wuuIk of 
mattor and mvrt- It appotn thiU *11 ovolutioii, iriiothir phjsMal or 
Uolocie*!, rMiutro*, on tho ooo hood, MiOcfcat rifiditjr to luppfy * 
d^croo of lUbKly ud ponaanmoo, oo tho othor Wad, H&ci«ot 
tolditj or to jtrtniH moto or Wm fr*dii*l duogo ia ro^ooM 

to applied OMfo- In tho phrakal arolutioii of tha aet^ than b*T* 
boaa two aafor ooiplwotcUfy proooeaoo. Om baa bo«a tba ropoatod 
r*iaia( of p*^ of tha aoSd ailarior of tha awib io coiv»d*r*bl* aforo- 
tiooa aboTo aaa leral tbroach iMofsatkn and the ietrualoo or 
aaUraafoa of fluid or pUeti* nA laatarid; tba other baa boea tha 
radvotioa aad owdifioatacai of the raiaod parta, ohieflp, tboofb aot 
isehibrafy, threiutb the areoejr of tha vatar acting in iia lefo aa tha 
tnoaportor of matter aad c aa r g y. Tbu* tba darolopcnrst of tba gai^ 
legie atruetar* of tha ootar part of tha aarih and tha craataoa and 
ra>craatkioof tbaland araaa fo all tbatr ebaraetariatio datalJ. bare boon 
aoeonpUabad chiefly becauaa tba aanb ia fitrfldilly rijpd bat fundi* 
■M t aily plaatio, asd baoauat tharo ia a aappty of water which boa 
aerrad ea tha prtndpal agaat ia machanieal waatbariag, m tha earriar 
of oxTgn aad other aleeaeaM that are aettre ia cbraoicai woatbMtog, 
and aa tho traaaportar of iW woathwad laatmal* Sa weipinalBB er 
aelntiea with nboequaot depoaitioa of thoa* materiali aad fonniag 
of tho aadimenUty depowta. 

Althooi^ tha pec« 01*7- rogard movBtaiai ao tba rymbel of otoraal 
p o r ta anaaoo. tho goelegut know* that they ar* opbrnoaral footorwa 
which aUsd maieeikally for but a brief period, oofy to tbaappeer 
uadcr the arooiT* work of the water. To the gaofogiet du woih of the 
water ia almnot o^ecyvbere ia erideno*—ia ih* aeuljtturo of the Uad, 
io Che (baraetor of tba nil aad auhaoil, m tha vaat airriwann of aadi* 
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nMtkrr forskiiofu vftb usMofomitiM -rlnniii^ 

to npeolcd cstcIm of «p(ifl uid «(iMkin. in th« Uztur* of tbs roekm, 
•ad m tb* Bwaanl «kpo«u vithio Um rodM. 

ir«l«' M f«(alMo l» w««k of walw » oe Um rndant in ib* 

•TclucioD of ch« plut and •aHod klacdoa*. Hie Cwnbmn etnu 
eoBtob tbe record of alKaHUBt monM life. la tbe half btfikio 7««n 
tb*i h*ve dtpaed daeo tb* Coaibrian pcnod, both pUat omf Minnaj 
kiocdtno hoTo oadufooe tuA arahitMa, vith extoc^re umI afleetree 
wl*putk« for life 00 the U»d and oreo tai tbe moot arid recwo* 
Bovertf, ia due laiy ndied od^tadoA to dtfomit 

enrirooiDenu, ooepoelM pUat or animal boa oKapod fnas Um fuado* 
iseotal reqeiremat of a water ooppljr in order to oarrT on ito Kfe 
proorooM. Dopnred of water, oil ploate and mubioU would periob. 
Deprived of water, the huaion r»ee, wttb oU Ite thoojdkt and MDotion 
and opirituet ooidratka, would come to prompt oblhrioo. 

When ootniiWatMa m to tbe narrow roBf* of tenporature 
and other oeodMiOM that oro required to provide • wtilinble eitppfy 
of water to lirinf aeoturee. it eeame evident that relatrvelj few 
beavealjr bedtee ore odeptod to reppori life oe h k known to u*. 
K eTer th d eM. in the noMMOtvablr lorje lauMtude of beareoJ; bodace 
there niajr bo, ia tbe edTecate, aoajr that have the proper mwditioni 
ter a water supply end tbel eapport Uriag orcotwee cooporeble with 
Iheee (ba eciet «• thie earth, or that eatod in the Cambrian porfed, 
or that win eziM fa ofM jot to oome. Moreover, it eaeme rvoeonabk 
to bebrve that there h • epirituol ehorocter to the uxdvcree wMch hu 
a reolitp and oMwoe of a ip ree aicm that ore not bjr tbe 

phTiicel oondMkae fownd oe thia oarth. But. however 
water aa7 be fa the ultimate plan of the univene, for life on our own 
earth ite need k fundeoemtol end inmeapabU. 

A* the pleat and animal kiagdCM movod in lorfa pm from the 
•oe to the land, radical adaftaUom to their cheacod water eupplj 
fOMltod. Thai it baeome Moeenerj for both the lead plente end the 
lend e nim ah to adept thtenoolvea to the uia of freoh water ineteod of 
••It water, and ihk edeputiao he* btropm eo thoroufh Uut new ooJt 
water mean* death to neorip oU tend Ufe. Thue oloo w«e developod 
the oanetanutempentun odaputiee of the warm.bfao<led enimak. 
operated br noane of water oettag oe the mediam tor tromporti^ 
«nM|7 fa the form of beat, and tbk hoe led to poraotol core and pro- 
kmpod idekoDenoe, and ullirDatelp to the fruttioe of intollMtual and 
oocial erohitioQ fa the fauman rooe. 

w^ 4 tr M rOofMa Ip Wmaa ocTwirkt.—With adTODOoc dvttiintean 
tbe bnmia race hoe found water to bo a neeet oonvenkai enbetonoo 
for a Unte end eror onUrffac Ifat of uioa. Indetel, lU Mwarol proper- 
tke, mch ee ite eoKent praperciee. He high fpecllk bM^ ite occuROOeo 
fa (IM eehd. bqusd. end cemoua tUtei within oonvenient Umperatoro 
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laMrv*lt kod viUi tiiffa Ulmt bMt la paHiag trooa OM fiat* t« * 0 - 
qUmv, bad Udnu^TM a> r«ai*rk«bl]r t« th* of nrilbad man 
m hb mulUlui&noua dotnaitic and ioduatrial optniioiiat recnatioaal 
aetiTitMi, and tharapwitk ^fpttc a ttww tbat U aactna a* U tbn* |«v]>- 
Mtba bad b««n pfO'^ideetiaU; dwifaad for tka baaatt of man. It b 
aa btaM«si« axmcna to maka a Ibt of the UMO to vhich vatar b 
pat by ■»*», maiiy of vbioh aro analofoua to tbo phjiMcckol BMO 
of vat*r bj Imnit e«|taniasn*, aa for axampb, tha eonw^anoo and 
atomfB of matacial and eaeffy, oftoo «iUi naultant chunkal dunitoo. 
tlw nfolatkct of tomporatur*. and Iba oUaainatios of wafto. It will 
b« B 04 *d that ia moot of ibam warn, water aorraa a* tb* rabid* (or 
«onr« 7 iac aithar nattar or anar ic y. It b Dot furpriuif that water 
baa acquiiad a umlquo rali^ua npuftcaoc* aa Iba lyBibol, hi tbo rite 
of baptiMn, of Bpiniual doaaainc and rtfieantion bj tb* waabaaf 
away of aB ria. 

Tba ararac* par capita roBMaqitbn of water ia ib* oitba and 
towB* of tb# United Stetea awicnmte te mora ibao 100 (tBooa a di^. 
Soma of tkia water b waated bat taoac of il la uaad for bamafleul p«N 
poaaa. lo tba fatura tba rdunaa ao aad wffl ba iacraaaed and naw 
iiaaa waD ba daralopad. Thwa, tb* rapid ndraow in air ocoditioobf 
of baildiif>|a II prodiidiif aa almont alarming utenoaa in tba domiod 
QpQO our puUic water auppUaa. It may thfraforo ba otpccted that, 
arao with radiarana ia waate, tb* eo«auanptb*> of water wQI Ineraaaa 
with adTaaeiag eirdiaatioa. Ona of the truly fraat aobiaramaata of 
oivibad man b that of proTidiof, for human naa. abundant, «ao- 
raoMoi, and raliabta auppUw af water of good 4{uabty. Imload, tba 
impcorammt of tba qwabty of tb* watar aupplim baa baan a naajor 
taetop in innaniiic tb* araraga bogtb of human Ufa. Roaravar, «on* 
aldrrtac tba km adraoood oouatriaa of tba world and tba rural ato* 
ttom of owr own oouatry, it b avidant that tba tank b ttill far froca 
baiog wmpkted. 

Tka yruani* snkr rwppfg.—Tba groat raaidual rmorro ir of water 
b tba Oman, wbicb oootaaaa all aaeapi a aatMU paroaotagpi of Iba 
mtemal water of tba aartb, tba raat baing 00 Uw aorfara of tba land, 
or in tba intentiom of tba aoil and rocka. or in Iba a t moapbara. It b 
nnfaaaaiy u> <tU»tngi»Uh brt w aeo tba aixtamal and tb* iatenal water, 
for tbara b andaona tbat water b eua of the ecmatitoaBte of tkn 
magma tbat torma tbr tntaiier of tb* aartb. and tba total quantriy 
of tbit ntemal magnatie water bmj b* aaty gmat. YW aupfd; of 
axtetaal watar b apparaatly baing aogmMtad by tba oxtruaiM of tn« 
tenul water and poambty by acqubitioa from outer tpoa. Tbrna 
art abo prooaaaoa in oparat^ wbkb roleaac watar from dtemical 
oombmattoa, bat thaaa art tompanmted mora ar lam by praeaama 
whfcb Ua «p aoaa of tbr rodaUiv ovtamal water. Any attempt to 
emlnate that* aoraral prooaaaaa would b* <|iMte aeadamte- It app*ai« 
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yiy cAiAUCM vhklk 111*7 b*T« W0mn < j i* tll 4 loUj quulilj *f 
•lUn*! «*t«r b*Tt Bet had afieU ed au>cf iiBpocUnc* wtihia th» 
period of difinito (ootecio record. It obo appewa UmI m «liaiiii«a 
art b pretpMi tbat vffl aff«et appMcdaUj the futon affair* of tnaa, 
Ahhot^ lha total qvaattty of *xt«»al vator hat apparaoUjr sot 
rhinfiil ticDlAraatljr. ductoationa in na lord, proboblp duo to ethor 
raam, karo boca of prlaaary iiaportaooe threecbout tMlogie hietorp, 
nlattrd^ newai lime. Udeed, muj «f tk« Urf* dtiaa of 
the forth an at imoMl tituatod halow the Unb of atraiub that hart 
bao ff vaahod by the aea ■nee the huBtaa raoe bogan to lin ea the 
earth- 

71U k^dnUfU cpck.~Th* water that ia cf prtDcipel otmoern to maa 
ia the t^>H walcc^ the waUe tai the lakaa aad pooda asd la the hrooka 
and rieoft, the water that forna the aoil moiatudo, the water to the 
t w*»« that auppliaa the ^iriBCi and ttreama and walli. Any natoral 
or attifttial ebaac* that imnaaM tha aapply of land water ohen it 
te ruMdef. tfimioit** It whan it ia daetruebre. inproraa ila ({oaUty. 
or iBtruieaa Ha availability ia a diatiaet biiMA tala, any ebanga to 
tha oppoHte directiM ia bamoa taponriahoMBt. 

The Uad water it ael a aiatiooary aupply but forme a part cf aa 
arar-neuiTiac cneoiatMa of cr««l oenplMiity lad varMtioo, which ia 
koowm aa the bydralofic cyda. Tha prime Boover Id thia eycle ia the 
■aOt which, b the hat aoalyaia, fenahae the «a«*Ky arafMralea 
wat4* fnm the aea and coaroyi ii ae vapor to hicbor alova t ioae «a 
tha laad. where H h preeiptuM, chidly aa sww or nia. with poten* 
tial eeacfj that teoda. thnuth lha force of fra*ity, to oarry It bach 
te tha aaa. The aaler eoorfy ii aWo applaad to eaumof evaperatioa 
from tha kkaa. poedi, rwtmpa. tad ateeame, Irea the laad lurfaoe, 
from obieeta «a the wifae*, from the eofl, aad, by traaepiraeioe, from 
the laavrn of giowiag planta, meludinf tha Bativ* aad ooltivatad treaa, 
ihnba, aad harbe. Imbed, tha reoorda of pradpetattoa and runoff 
abow that only abowt a third of the water that falb aa ram or caow 
in the United fltaiaa rwnhm the eea «e iwn-off—aheul ooe-hiJf ia 
the aaatera part of lha cofmlry. only a aiaal perceotece on tba Great 
Flaioa, and aoae m the Gnat Baatn. 

la Ita ratera eewraa, the water flowa over the laad eurfan aad 
tbroofb the atraam fhanmab aad paroelatm threafb tba intwti e m of 
the eci aad lha waMr>bearbc fonaatiooe. la lb ooam U performa 

work of fnat raratj, oom* of wbeb ■ baanhdal aad meDo iaiurioao 
to maa. aad rauah of which hae bma tnoHMiait for better or worae by 
tha inkflicaat or nninlaUifaat actmtba of civihsad man. 

Thoe the hydrolofie cycle coaehb of two pbeate cae pheee inelod* 
inf ertporattea, atme^tberie aMvamanl of the water vapor, aad olti- 
maiely ib OM>deaMik« and precapitataaa upoa the lead; the other 
pkaae tnedudiap the aoT*m«at aad temporary Moraf* of the pncqii* 
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wAiar vpoo or oiuUr Qw load torfM* wUl* on H« w»j lo Ui« 
■M or to poiato of to-ooopofotioa «■> Um Usd. B«Ut pkssM oto vor^ 
MCDplicoUd. 

nB8T niMB or tbs srosoiootc cyclb 

.VoTuMf ;fwfwr< 0 M w JUtMidOy amd aridit]f.^lM lu cooaider tUo 
fifol of thOM two pbow of hTdroletk cydo. TU tonso anJitg 
•ltd kwmiJttf, M tka ofipoato of oridilp, w* diAcult lo do6n* in prO' 
«M Urmi. la A widdy teefitod mom. IwwoTor. tbo torn oHdttp 
NktM to tko 6t6c k m ty of tko pmapitstMo is s Ktroa sm for tU 
frowUi of awaopkjtie vogototiao Uutt M othorvioo odt p lo d 
to Ik* «^«»■*«««■ of tbst MM. Id this mom tb* ohditj of mm b 
ialMUiM by d*cr**M in Ik* UMunI of pr«c«plt*lioo uid sUo by 
aaciMM ia llio tvaporsliTily of tko or**—lk«l a, is Ik* potMtiol 
rkU of •vopoMlieo. Both fsodpiutioo tad OTApoMUrity T$iy rsdi* 
folly from pIam to pUm *ad tram (mo to tin*, boesoM of 

tOBpontut* v*riatMS*, wkleb mo produeod by * cowipUi of dtAotoal 
eooM*. 

Tbs foolDik roeord, «ov«rk« socna bundrrds of mi llw in * «f yoAn. 
SMB* to ibov tkst Uof agM of roUUvaly worm and a<)Mbb dimsts, 
paaWp* witb A (tMTol IsodeMy towAtd Aridity, wars At aaTml tunaa 
iaismiptad by dwrtsr parioda of men vArisbk dicMlo tacludiac 

aoM* bnadi al^. TV Utaat of ikaaa roriabW padoda b*cos, 
0 million yam* ofo, witk Ika &to( of ths QUAUfDAry ^AciA) 
atacM oBd b ApppArootly atil is prograaa. Tba gAob^ rAcord abowa 
tkAt tV QMtsnsry, Aod pacVpA aIao oUar paciod* of tko aams aort 
of aovarol UAjor gUdol atAfoa Altactuitinf vitk dJalinel 
iaUislActAl atAtaa, aad tVt lha fUdsl aUicaa. or At boat tbo Uot oats, 
rntimilail of two or Booto aubata^ brofrinc oooaida r a b la elimatU 
flwctUAtioM. TV frastar humukty of Uta flAoiAl atifaa woa in UffO 
port Moasd by deeroABS in OTApOTAtioo. Prom budopcolaTidaoco tod 
tV oridsibM of tARBoaOi it Afpasn UiAt w* at* At proaoot in 

nn mtsrmsdUta podtioar bsnnf raobkd only pnrt of Ika way from 
tka Uat cUdal stafs. Pram tBianava aludy of foolafio, Arobaoiofkol. 
and hbtoriOAl racorda It b, bowavM. arukot that noant lima baa not 
fOMiatrd of a pradua) fkanga fraan gUdal to Intnr^acial ocatditioQa, 
but ratVr of oompkmUd fbactsalioas of eUmau, in pnrt ragioaal 
rathar tVn arorld*wido, bstwsao pcaiod* iVt wero ntcra bumid aim) 
pariod* Umt wart inoro arid than tV praoaok 

All about u «• kATA iiBpfwMTa aaidanra of elimalae (haac*, Mdi 
■A tV ciDAt akaata of fiaoUl drift and traiM of ontwaih srtval. tb* 
acoraa of diaacoAtad or partly dwiccatad Ukaa, tocltadiBC iV AXtowaiTs 
Lakaa BonaanDa and LakeotAn. and tV fraat mantU of loan or 
wiad-blown dt that oeran mack of tba intsrior of thb country and 
b larsafy roapoDbbb for it* |t«at fartility. Lookktf mar* eUsaly si 
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Um ariikiiM of ftoctntkA* funitbod by axwtiac lobw, ^ocion, Im 
ni^, ««o., oad tb* OTkiUblo roeorda of noMund pMdpautioa oad 
•trcoiB flow, wo >toni! tmp f i d by tho froot and tmciilai cfimolk 
TwiatMoa of Uio iauoodUlo piot 

Tbuo ot tho <wd of iho diMoUoiu dM««bl y««r of IMfl. wo is iMo 
eeuatry look iato tbo fotura oonwwbat bowfldorod lad tlinooa tfnid, 
Ibo Moro OQ beooiuo wo neofaMO tbst Buck of tko prodiwtiTo port 
of oor eoHAtey U aot 0007 for frooi kb* morfia of Mouondity. Wo 
bqM fraakly admit tkot m optto of oil our iavooUfoUoA wo do sot 
kMw is whack ifiroelaes wo or« troiukiic—toward poolar kuatMliiy 
or Boio ooToro droa^to—in ika •ooutnt you, doeodo, or costxiry. 
W* cos. bowow. Mko 0000 prodkCioM, wkkh oro tn port rooamriac 
oad is port otkBwtM. It aa Tirtoolly cortais Ikol droucbt oosditiooo 
oro set pormoMSt but will bo foUoo^ by yoon of obunUat roanfoU 
osd bousUouo crop*; 00 tko othor bosd, it b olisoot eqooUy eertoin 
tkat tho rocoot droad>i* v* OOt okoorBoi bat tbot is tho ooano of 
lima ^(kcr droofkto of oquol ood otm poolit oovoHty moy bo 
npwtod- 

It b boUevod thol tko diznotic fluctuolaooo et tko post hovo boon 
tko mdorlybw eooto of Buck Iwiaotl is ktusos kbtory. Bui it u 
bgaffloosk tkoi tko bmaon rsoo kao oot only monopd to kvo tkrougk 
tki timM of drouidit mmI Ike istorrisiQg coU oad wot ti m oo. bat obo 
tkot tt Imo bod itt Boubio orolotaos is tbb QuoUraoiy SMciod of 
•Iroo^ iuet«olin( cUauto. TVo ckaoto of tko proomt, •« tk* 
cUboU of tko post, cboiUBfOB noo to ftootor effort 0^ oshiovenuot. 

71 f peoriUt iMococo ^ vt\)kitt dtoopia opos p ^'p b B i b a.— 
Wbes, dorii^ p owoda of wot yaoio, Uio Mtlbr* morod isto tko aoni* 
Olid recion of our coosby osd fousd to tketr d«k(kt tkot they cooJd 
room food orepo, tkoy tosdiy dorolapod tko bilk tkot roiafoU faUowi 
tkopbw. Kow.ofUt 0 aoriooof yoonofdiwu^iaadcropfoiiuro tkb 
bttb bsi kaoB oeooty Oiod; tad wo oao temastod orith tko feor tkot 
os occoust of tko oeto of isoa is plowinc oad droioia;. our oouatry 
b rapidly kaeomw^ a d—rl- tn Um piaaaaifo of auck Inlanta public 
oooeotm it b diffeuh to BOifiUls 0 wholly Jsdibol oititud*. It b 
rooMctobb to oxpocl thol fluctuolacBa io homklity aiaeh ao oro koows 
M kofo ckoroetortiod the post, abouM oloo oooor, tkroo(b wkoOy 
natural eamaa. in tka praoaot and fulora. Tbb lopcol isfcroooa, kow- 
tvor. dooo sot afford ooy roosoo for rommlst tkot tko Tory oxteaiiTo 
oad rodieoi ckoocoa which kovt boos issdo by tko arklu bob «n tko 
toco of our eouatiy bovo prodocod so dfocto toward froour kuBidity 
or aridity. Xdlkir may H bo oumed that ouch effects oon bo of 00 
proeltotl ooaoequcDM if they oro okocaircd by soturol flootuotiosa. 

If (ka araraio aanual coolnbwlaoa to tba pcaeipilatioo upon a 
cootisoat froa woUr oroporotod out «f tko 000 ramoino (ka lomo, 
tbrs tka drmintco of nrompo akould roduoo tko omfo oaauol pro* 
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d^UtiOB WCMM MOM ol tb» fVUap WBtor tlkki wvuki BOTTmUj 
b<i •vnpATfttiid *s»d f«pf«dpitAU<l ■ dnuMd tway iato tbt mb. On Um 
oibcr basd. tba dirtnioa o( araUr Iron Mioaina (bat l»» into ttia 
•M aatd (b* «M of this water for irrifatioa aboaU taod to laeiaaM tba 
praeipilatioa. Momotm, anp eh*n«M iocidoBt to eultira(iac and 
crappiiv (ho Uad or (o (raang (ho Uod ibould dacreoM or iocroaM 
(ho ptaopiiaikB acoordiec oa (hoy beroaoo or d o crooM tho ni»^ 
iato (ha too. It io f taecaUy bahrrad that thaaa arttHcMlIp produood 
ehoi^M ia raa^ff eanaot hr qoao(ttaUra|5P ooiapeUat to prodoca 
opprodabte chantM fai prcdfoiatkai. Iloirrrar. it ii parliaoBl to is* 
qwira wbrtW (hay aaaj havr afaihcaat afloeto ia aoma eritiool aroao. 
It votild ooMn (hot tho tubjaci drooroM aancnui ioTMtigatioa. 

BEOOHD PMABX Of THE RYUROLOOIC CYCUt 

Aefwn*jCrw oad throft m fOTtI*. -Tba other phaaa of tho hjdrologio 
rpeto roaaiato of tho flow of tho prodprtatad watar lovard Um aoa or 
toward plaoM of reovaperatioa bom tho kad» aod Ito otorago on 
roQtoi chied; oo M« aad mow, ao aorfoco vairr in tho lakoa, pooda, 
aad rrampo, aa Btoktora h^ bj laolrcuiar altraetioo is tho ooili and 
oa grotind vairr in (ha mblarranoon Tiarrmifa tormod bj tha pocoua 
Rwha. To Um aatrat that iho otorago foofliUro arr iaa^uato, tho 
prodpftatod water to rapidly durhargNl isio tho aoa through tho 
aituial draiaiC* dumxwli aa diroct rooKiff. Tbia diraet niD<dr ii of 
httia Tolua to moa aod it prodnoM moot of tho deatrueiivo fleodo oad 
BMMt of tho dattrwrtira trodra aad oodinooatatico. If (horo wtro so 
natural otoraga facihtiaa thora would ba rirtuallj no apriaKa, no 
prraualal attaamo, and no (ram, croM, «r rropa, aod all otroata choa* 
noil would ba aubjoet to anddm aod vioiont fle^. 

Near tha cIom of (ha laat omtory it bwame tridont ia tbia country 
(hat neourata oontiauoai raMnla of atnaa flow waro (M c otial (br 
rfia^t utilimiMA of tho wator reaMmao asd for offoottvo flood eon- 
troL Sum# that ttna a Urga amount of lyatamatir itraam eagUtg baa 
bara dona, with aocaracy incroaolng from year to yaar. lotooafro 
■todim bar* also beao tnado to dtHmotioto botwaoa tho dnaet ruB* 
off aad tha rufroff darivod fitm tha wroral klsda of otoraga, and to 
dalannioa tha lav* of oacb and their raiaika to prodpiutioa. la toaia 
ol tho eeoaul lagloao Urga quaaUtioo of groand w«t«r ora olao dia- 
ehorgod iato tho aoa without oppaarwg at Uu aurfaee, web dhehaiga 
bcaag ooatnUad by tha geokeie Mructura, tha p a me ahaity of tho 
watordMariog fonaatiom, aod tho balaneo halwoon (ho hood of (ho 
groand waUr and tho back prwoura of tho hoarier aao wator. 

Cinliiad man baa mada a aotabla aduamant by ouppiaBocalisg 
(ha natural otoraga facUttioa with many artificial raorrroira, both 
graat and amaU. Uafortosatoly, ihia aehiovaonoBt ia likaly to proro 
law aubatanttal in tha loog no Uian ii popularly Mppaacd, chiefly 
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htftttt of tb« r^dd oeeiUDuktkiD of ooduDMit bcoq^t (o Iko tmet- 
rtm bj (bo turtM vmmi of Uw dinct n>A-of. M«cb cortfnl oUkdr 
boo tkfdy boon prw oad nueb mora io lo dotorauM (bo 

r«(oo of oodifflantAtioft oiidor diffMet ecuulitioM oad to dorioo foo> 
bUo Botbodo of prokoim (bo Me of rawTro B O hy bypMo M K ibo 
n yff turUd woun, bj olukinf oat (bo —di iM i on to, or bj other t»Mt» 
Mueb profrooo bu rouBtljr booa Bodo In tbo opprocUlkm of (bo 
fnot Toluo of the noturol otonfo focflitwo 02 m 1 the iBportonoe of coi>> 
•ervi^ oad ntilmac then. TV whole toBpUx mbjocf oflcod* o loifo 
fteid for fuiuto otod/ oad oeoetroetm ofrort. 

/m bM wow lee ud wow hOTO roomtlr ocbm tato the 

^ difftront woyo. Ooo of (hwo roU(« to (bo tn> 
tocoot of teolofioto ia tU rrlottoo of tbo QaotenAiy oad older ^oeiol 
otjfoo to 11 III (iiHirw of ooo lord end to the chorocOcr of lomo 
of the otrotidod rack* of moriao ortclB. Thw it io now botiorwl tbot 
tD ooBM of ibo gUdoI etofoo oooufb ootor wo* locked up oe gdodol 
ioo to dtcffcoe the ow 1ml u Bwb m oerorol hoDdrod foot, end that, 
oa the other heod. moo; of Ibo oadent ooo (obmoo, ouch to oowr 
on (bo AUoatw oi^ Owlf Cooolol FUio, ««n lormod durisf inUr* 
(Ur^atofMwhcBtbaroweooTwUooicothoBotpnoeal. It hue bee* 
Biimotod (bit if oil (ho ieo i1b 4 enoto ot preoent in the poUr rectoao 
wwo Bollod It would niw tbo ooo lore] ot Ua*l 100 foot end pcrbopo 
300 feet or bmo. Tbo odToneo end rotroot of oxWtlng EmropM ^ 
dm boTo lone been roeotdod, b«t ojnteaDntk obowntloot oo Xorih 
AoMrifloa |Ucian haro oal; rocofttir been ondertokoo. Utwool ia 
■DOW nUtw «hidl7 to the mow in (be nwmuiwe. whieb oupperta the 
ruBmor flow of w—y otrooae, lad to roocwily dorefopod B ro bodi of 
ootteotim (be ***>"*1 nwwfoil oad prodteUac (ho riultont ittoano 
Mow. 

Storopo ^ woiw ia tko ootL— A ooil nay bo roicardcd oo o woter 
noBToor. ita wsUr bong in the form of BoVoro odbornf to tbo ooil 
partacloo. Tboo water i* MBd*r toenplieotod otri—M preducod by oore* 
bBotioDo of Uio moieruUr ottroetiw of the ood. the downwvd puD 
of froTtty, the akoerptm oaoncy of (ho pi on to, end (ho eacru b- 
rolvod in tho roUtioa botvoea the ooU Befetoro oad tbo oiBwtpbme 
T^tor. Tbo ilev Boroaewte of Ibo ooil BotMoro a roopooeo to (heoo 
•doBOi oro of much hspotloaca ia plant growth end to roebergo of 
tbo waUr-boonz^ forwoticBe, oad they hero properly booa the eah* 
jortofawebitody. 

Tbo tahio of a oeil ter producing crepe dopoade laxgoiy «c llo 
copodty to bold ilo wotor eepply ogninot the pull of gravity cad yet 
to yield (hoi rotainod wstw to (V roota of tbo ptaale. A ekaa duao 
•and rolalDO oo htUo wour thot oroa ia o homed rrgioo it Boy onpport 
Odly ooctus oad eth«r dieogbl-nwwUnt plonte; oo tbo oibar lioad, o 
cloy oefl bao a largo wkt«r<roteiiiiac cap^ty bet any hold bbooI of 
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U« m iMd tiAMf* iatoUr u th« pliau in ea&- 

mthmI. IWiwm Umm utnotM ire tbi productire seAi o( liur> 
imdiiti UKtun, neb u 1om» fomed Ippib (b» loen, wbkb hold 
ftiniiloriMii witar ifianol Iho poll of frivUp iid piild it freely to 
thipliiiti. 

l>r 7 «|inHn( i&ethodi oemnt IwxWj a itilMig ^ NMiTotr 
cafwdty of i oeil bjr iloriiv ii it the nia lod tt«v witer «f OCM «r 
more yoin lad mildaf it iviikblo to i enp tint ■ grown ia • maeii 
■hortar paiod. UnfortuoUity, Mik do not gmunUy biTi thi 
eipocity to iton tbo quiotitf «1 wiUr thit *• mdod i> pndueo i crop 
whlMQi replaiiAfflat by rein or krrigitloi it aore or Ua (reqont 
boMTite dunog tbo giowif amo. la tbo oaiora lad aprcklly 
cko oottUMaUra pirt of tbio eoontry it frequently hoppen tb*t Iho 
Odd moktun lo repUaiebid oirly ia tbo wintar lad that for may 
weoko (baroiftar viur (torn tbo rein and mow paroolita tbroo^ tba 
aotl without idding to ite wita eontaat. Ia tba aauiig otinuner, 
hewrra, tho ooil OMirttm taoy booem Hopbtod long belem tbi erepa 
hare mtured, aad aorera ilnn«ht doaic* my reruH. 

Agriooltore io, frem tho r i ewp oio t of tbh ifa ru Mii jw , om of the 
greoUai of an oehioremmU of AMD ia the acUiaatioB M <m water 
mpply, b«t ood anioo. bko a dread diaiao, gnawn a iu nota. Tba 
araana of tbo aoil naova a part of tbo water raerroir that it vtikeed 
a crop prodoetin, and e^koesally tba epper part, whkb gmanlly 
hao the gwataa eapaeity far hiMhc w*tf rreUobU to pkato. Tbaa 
Iho Bonora undatakan to check aool ecoaoa an moarerer of water 
fitaieerrefina. 

Senge qf Mier fa tie reei /eraatme.'—Tia i^otemo of roefco that 
Iona tho owter pari of tbo odid earth an the prodtKU of aH tho 
dmtw and reliable geo l ogj r prac reeM that hare bom operatire 
Ihre^ tba aga. The domriptioB a»d burpretatioa of tbaa reck 
ojetanio. with tbor ahnoa uifioito coaplaiity, io tbo took of tho 
Tbo rock eyotam oooatituto nato^ ry i t eare of watar> 
worka with many reaerroin of gnat rariaty, ooma of which bare rery 
largo capacity. The Mudy <f then nat^ watawoika acd thoir 
oparetko io a taok of tha hydrologMto. It ia a toak that haa required 
tbo dorelopaant of a diednodre l*chAiaw> in tbo appliealka of tho 
orewoo of fluid wtot-KowW and bydnufie aa gi ix or iflc to tbo foologM 
ottueture of tbo rocha. 

l\o poren and permaabU reek fonaationo which eoaotltuto (ha 
uadergrouttd m ar ro tw are o atu re tod below a cartais loral with water 
that io under tbo eoatrol of grarity. In other worde. tbeu nder* 
ground rrewrein are filled to tho lorel of the water taUa. In moat 
plaoM tbo roota of tbo plaato de not oxtnd dowBwerd to tbo water 
labk or to tbo o^lUary (ringe, which ooewe directly abore tbo water 
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UbU, Mi tb«r« l» ftn iataraMdiat* ball balwoM Um rool 

wma. or ball of aoil moiatar*. aai tbe MOt of MUrtika. 

ff wa i »ryr>w wi raarrmra.—Ttw uaiMfrotuM) 
waarroOT an nfil«aMliad, or t«Jiarc«i. with wat«r Ir«tn acaMapbcrie 
iotuoaa. N'aarijr aB bydfofatkia baliaTo that ibo racharf ii wrw tiaOj 
al) fron raio a^ now or froa airaaoM M by rain and mow, b«l 
than an alia a law h^irolofiata who bahavo that aubauHaea eos- 
iatuauoB it a nhataatiai imsea. Tba atnoont of roohanta from a 
Cirm amount and iiod of prtvipilatioa rariaa with tba abaorptira or 
iatafca rapaaty of tha aoil or olbar aurbeial aaaUml and inraraaljr 
arith tba capacity of tha adl to bold tha wntar for plant oaa ioatcad 
of aUnrinf it to pcaeoUta downward to tba watar labia. 

Tba ialaka «a^ty ooMtitataa a Urfo nbjaet with many ramifi* 
oadona It iachdaa qoMbooa at to tba afacta of tba vafatabla meld 
in tha foraalad anaa axtd of tba oatunl aod, and. on the other hand, 
tba affacta of (lannf and of tba cultrration of th* aoU. It Ineludm 
alao tba prohkan of artaficaal nehaega by aproading atioazn watar or 
by Olbar maaao. and of tba cUtinf up of tba natural racbaifa rbannala 
by aurfaca Monga or otlwr manipwlailon. Tha lurfaet o o n dltlooa of 
both foraata and aod eo r atod prakiaa ara farorabU to inUko by kaap* 
inc tba rain and maw water elaan and tbua pannattiag it to pareolaU 
downward throufh tha arailablo dneta and poraa without clogpnc 
thiui, wbaraao andar aecoa eenciilMCia Iba euUiTation of tba aoil Unda 
to daerfoaa tba iataka eapaolty. aapadally is baaty and proloefod 
raina, by puddling tba lop layer of eoil aod rhohlng tba lauka open* 
wga, Howvrar.fareitaooaMBDalaifaquantitMeaf wntarby tranapira* 
lim, whkh tcnA to cdbat their Urge mlaka. The eonffirling rc^la 
obtained by different inTtBtacatara m to tba effacta of fnreata on the 
water table and an tba flow of iprlnga and auoaata, aa ootaparad to 
tba dfacta of elaarad orenltiTatad land, am in part dna to Iba fart tbat 
in aoaaa plaoaa aod al aona limaa the bnlaoco b acttiallj on one ada 
and la otbara on tba otbar old*. RaUtrraly little nTaatagatioo haa aa 
JM boM nada af tnaapiration on tba aod^ovarad praiiiaa and of tba 
offaets cf brcnktng up and culliTmtiag tba pntria landa. It appaan 
probable that tbara la a baab in (aca for tba (rtralmt ballof that the 
adraot of tbo wbllo non tn tbia eoualry waa alUadad by a earlaia 
amount of lowarinf of ground water lovob and of daeroaaa In tbo flow 
of rpriaga and atroaam. 

It appoaro tbat arti&dial reobaigo by water apraadinf. by impound, 
lag of aurfaco wator aod ragnlaeioo of airaam flow, and p—i<»pa by 
drainago iato waDa, baa largo p^bilitlee for infrrobnf the pcrtnaial 
eupply of ground watar an earUm opaofle orow of boavy eoaouaeptMO 
in wbkb tba naturaJ coodltloM ar« farorabla. On tba other band, for 
tbo oouDlty aa a vbela, reobarga by aueb maana wdl remain atnoll in 
oompariaoB to the total nntural raebarga and tba total daeebargo af 
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fmind mur threcifh MiMm Amt And (Kreit(b (mention utd 
ifnifiirAika. CirMi«r aocnot* Inrra—< is mbanr* b likely lo 
rwilt {ro<D (cMrvl tnipR>T«aMat« ta flgiirult«n] pr»«tk« mi>J from 
•truehiTM 4l«u(tM(l lo roUMl m« 1 oroaion. 

OtmI Aft AM tbo TAiiAtiaM is pi«d;AlA«i 0 a from pUo* to pko* Asd 
fnia yoAT to jior is msw pUoo, tko TAiktloM is cnmad>imt«r 
NdtArfA An Mill fnoUr. Ic k sow k»o«a, for AXAmpk, Ihot par* 
eamAl nipplko tsiooatiiiff to mAny »!>»*■»* of gAlkn a day am 
AraiUbk lo w«Ai tbrouch sAtarol rocbAifo of tko tAsd and cntval is 
Ik* ill of Cko f»a«4Al v«lUy* and ik* Otoal VaBay af OakfoKuA, ik* 
fiackJ oeCvAab Msda asd cmrak of Look laksd, tbo Khlae Vallty 
Aod Uia pUta of aorlkara (iansASy. tka d«&* mads of HoUaikI. tba 
<a«Ti«ad UmoftoQ* ia tka Rorval artaka B boko ta M«ir Maxico, tka 
biokao kaa focki of tka Snake Riaar Plaia in Idaho tad tka kkada 
of Oako aw) Maui, awl tka «Aler*baAriiif roeka of Tariow otbar anaA- 
On tka otker kaad, tkan an anw la vkiek frouBd-arAtaa tackorg* 
k AxtnsMly tmal). «tk«r baeauaa tha aurfaea lamaa it impartnaabU 
or booAUaa Ika vaiat akaorbad from tcani predpitadoo k saariy aS 
ATAporntod or utlUaad by piaata bafor* it rw<lm tka bottom of tka 
root aooa. Latro onaa ia ik* ark) and atsdarU parta «f tki> aocstry 
ban only nty maacar nckajxa baeauaa tka pneipitaliaa ia li^t isd 
oectm largely in tka grovisg naaQo, Tal many of (baao araaa an 
ondaHain by watar>kaAiiaf iomatknu tkal rontaia Urga aaoraa el 
AconamlAiad vAtar arhick tkay trill ytaU frtaly to walla ao loog aa tba 
Mpply laota. Is tka coastal ragicQ of OaKfoisia and u tba Qrmt 
Valiay Ika aedl Bormally batomaa daaioeatad duiisg tba lasf dry aasn- 
aoan. Is wistan of auboomal prodpitatieo tka pcodiatatad watar 
ia kcre largaly ra^urad to raetora tka a<al tBoiatuta» and tkaia may ba 
Uula gKMsiul-wAbw rackarga; is axcoptMiiilly wat oistan. kovarar, 
ika watarfatainiig rapacity of tha wi] ia ladalWd kog btdon tka aod 
of tka raisy aaaaoa asd rary krga otaastltfaa of watar parcolata to tka 
water table, eetktr locally tkiaagb tka eeel ar tkroogb tke oheBnale of 
tba isSieaat etnuna. Is tke niaUrcly bainid aaatara part of tba 
Viitad Statee then le aormeDy foawidrfabla rackarge not only is 
winter aod ^tisg but ako is wat peeiode is eusmar, but is tka drougkl 
of 1030-31 aane loealitiae wira deroad of rackarge far nearly a year- 
Is told ngiesa with osly noodarate pradpilslioQ nearly aO Ike r*> 
rkuge may oeonr in a rafy ekari tuna ia tba epriag wbas tka esow 
maiu and the froei Uaraa tba aril. In amh ngioaa tkara are Ako 
graal tUflamcaa in tba annual crop of gnMand water. 

Rtfaaks ikt wafer <aWr h tte yfW Af sid a w .—It kaa already baas 
poistad eat that is m«ei plaree tka roota of tka plasta do sot obtals 
thair woiar aupply from Iko aooo of ■oturatko. Tbroogfaout tko 
greolar port of tka extaoeira oad praduedra istrrior sfrieultajal 
ragioo of our cooslry, tba otapla eiopa dapend os tka eeel moialuta 
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dcciTfil ilinellj frcm tW nln mow tad fkil if (kfet tupplr b*> 
eooM Mbatitud. ngvdliM of IM quMliliM of vaur ibot wo ototod 
Mov Uw mUr UbW> Ob t^o bow«o«r, w»i«r from tiio 

aoM of MtT ra<^ to utiltMd. oitbtf hotiltadlr or is tiiiufl of drought, 
br MB** And euitivotad piuu is muij low pbtcao. IsdikUag Iwfo 
porta of Ibo Atluilio and Oulf CmM* 1 FUia, tibo ^itdaiad rogioa, mwi 
tho atroaai and Mrattard TolUjo m o4h«r part* Of the oowtrp. 

Thoa tko roUtlOD of tho watar taUa to feroM and frait tnoo, lOapIa 
oropa ouch aa vbwi. com, oBd aUalla, ganUa (ruok. and aotira 
gliMM b a fobjocA of groat eoaa<y»«Bca. 

It b Mtunaiod that in the owtam pan of tha Unitod StatM at boat 
ona-tldnl of tbo w«t« dhchaiicod from tho bom of ootwratioo W da*' 
cliaigod b; (mugaratfeo ov oraporatioB, Um tmA bting £adtaif«d 
cliMftpaaatioamflow. In ooiaa of tha anaunor moDtha tha diaebaigo 
b7 tranifatatiDO and aviporatioo naar gnallx o a ooad tlw dioehargo by 
itriata ^v. Is gcox^ toward iba l«a humid parto of tho oovutr^ 
iha total aontaal ■upplg of grottftd walfo daCTOtaw but tha pmportioB 
dhehaixod by plant* iacroaai*, vatil la aoDM of tha arid aaetioaa 
lirtaiTlj aU tha walor diacbargad froa* tbo aow* of mtoratioo ia 
through plaato. and tha phroatophyt* vogoUtba, wbaoh tap* tha 
BOBO of mt)itrataoo, itanda io atiikiag coatnat lo tha othCf dMVl 
piaata 

Ptobahty tho ffoatMt dofidoacy ia hydrologie knowladgo. oapocially 
in thia ootmtay. k m tha important prartkal aubjaet of tha ralalion 
of tha oatiro and cuttiratad pUnta to tha vatar tahlo. Kot aaooifb 
attmtioa haa baaa grrm to tha watof tahU by botaniala, dhrienilar- 
wiB, 00 agnmonhtt, aod adaquata mformatroo h Ml arailabb on 
Mch impattaat aobgacto la tho phmtophy^ hohila of tram aad thoir 
rolatieai to foroatattoa a tbo arid aad lamland Higtrtaio, tha dopth to 
which difmoBt oaltavatad piaata wfl ostaod thair root* to roach tha 
water taUa, tha optimain dapth to tha walor labto, aad tho tncaoaaa 
ta crop pcoductiew rmolling from urn by tbo ptoaBi of wator from tha 
aoaa of oatanuifla Tho tnianstTo drainago doaalopaMau that haro 
bean Iq thia couBtry bam bwa baaad tM latgaly os tha ocacopt 
that tha vatar Ublo m a dotrimaotol faaluj*, and aot OMUgh OMtatd- 
v&lM hm booB gimo to tha oalna of tho vatar tahlo to plaeu nndar 
propor ooadittooa. On Iba other baod, tho ioaidoqaaoy of apodfic 
OB thia nbjaot ia laigoly rmpnaiibli for auggoratod 
atatamoBt* that ara tnado from timo to lima aa to tho dioaatrDua rafult* 
to agxkulton from goomal bwaring of the watar labia. 

RtiHiem qf aaJwyr'iwaf Baropa to alraaai ;lbw aad to wafto twfftiu 
fnm mOt.—T ito piiadpal fuBotiea #f a m a to w ir ■ to atoro watar 
for futon naa. IW ondatgrouDd NMrvoira fUBOtioB oaturaUy Kka 
tokaa and poada bl oqualiiing tha atroara 6ow, but thoy an mom 
affoctiTo bocoum of tho niardaltoo of tha ground wator by tha 
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(rieCkiB of tbo rook taunciooo VBdMtrooRd rotormln of mom Mit 
ora olnmt ■nirwaAQy pfMiit «ad on ehicfly nrpoixiablo for the 
mrlolftH flow of «tra«fiM. Tb* (rouad<v*Ur nai-«ff ooniod bj (bo 
otraomo to rololmly oeiwtoBl m eomporad «iUt th« T«r7 omiie tm* 
eonlroOeii dkoct ruRoff. but U lo norortbriwi Modliro to Toiiouo 
vootLoo «Ki4ii1k«o omI io (oeonUjr (raoUj rodorod bjovrara drooybi. 
Stnoow differ icmUjr is ibo qoutity ud SoetootioB of tboir moimd' 
wiUr ruxff wooo^og to utd oUmt Mtora) eonditacoio 

of tko drauxaco boobo. A lubjoct tkot boo roeoirod Kitio isrootifotoKi 
butiioflouobocioittifiooadpiiMtiMlblorootktboroUiiMof fookfj 
to otraom flow. 

Hm RBdcfyroood rooorvotr* fuotioo liko ortifldol morroin vitb 
cMtreUod ouUoto oolj wboa Ibogr on Up^ bjr ««Bo tbot ooilood 
eoeoidorobljr bolor tho vmtor Ubb SboUoir that moriljr bim 
off giouad woMr bon tbo top of tba oooe of Mtaraooo ora ttolr to 
foil whan iha woUr lobla m law ot o J bp drongbl, but tho woUo that 
oitMd dMp« bto tko wator-boaring fortootkioo and bora oeeooo to 
tboir RTOol otoroo of wator an net approeiablp affoctod by drouebt. 
Raporto of failar* of avob wtlk ara eonuDonlp duo lo axchainral 
dbaelo in tbo voUo or puapa, or to attampti mado in ttoMO of (boosbl 
to tocraaao tbo rat* of puiapac boyood tbo XMCstal oaparitiaa of tbo 
walk. By J raoiag water frora walk la propor ainownta tbo <lota|o 
faotlitioa of tha nDdosfzoiiad n o a rrocro ara atiliaod and pound-mter 
rocbaac« lo be ra aood. 

YiM ^ ti* w ^ai aa rMcraairt.—A fwobliwi of float practical Mf« 
nifieaaco rololoo to tbo rtrnnaoal ylold of Uio uodorfiound rooorTOlw. 
To what oxtoBl ia tbo wator tbat ia anonally bconf drawn (nm pwapod 
or dowlaf walk dorirod from aniuial rocbaifo and to what oxtMii k it 
takoa o«t of otorafo, with tha powapaet of oltimoU o or ioai doplolion? 
From whkb of tbo wotcr>b«Min( fonnaikrto caa additional prronaial 
water rupplka bo lUvolopod aa^ wbon can ibaaa doTalopmaala bo 
nado? Tbaao qnoationo ara nora iatrioate for tbo arteolaii fonaa- 
tioDO, which aro osder nxifimiif cowan, than for tha water boarHif 
fociaatloao tbat bawa vatar*tabU oonditioao and bm e a bara tbaor 
walk in ar near tbaor mtako araao. They ara aloe laera mtrieate (or 
tbo oxtenoifo artooian aanda and oaadoteooa, wbiob traamic thoor 
wat« tbroufb mall iatecgnaular iaUntkaa aad ailubtl ooaoidarablo 
woltuao alaatkity, tbaa for the artaaiaa bmeatoBoo and lawa roefea, 
wbicb bara modi laryar water oonduita and ara moca ripd. 

Amocif tba karft arteaios oaodotoMa of tbo Vnited Stateo ara tha 
Caaobrian oaadoteaaa of tba intanor, tba Si. Patel aandateao, tba 
Dakota oasdatona, and tba oarlaa of thick aando or oaDdotonaa of tha 
Atlantic and Quit Coaatal Plain, tn Umm aandatoMi oanluriaa any 
ba raquired for water to parookto from tbo tnteka araao to tha lombtiaa 
of tha walla. Tbo total quaetitiaa of apttar that thop held in oloitca 
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■n u(ImJ T^cy —«<* Um qiMAtitiM thtt tlMy *iU from 
■tonf* nMMly thmifb th« cocdptvmIob th*i raniltt from itM raiMM 
9 S »rtMu pfMWJg of tb* cxmfiocd wotar op^ftitoUj luy Mnotnit 
to foOona a for tommj yoan. It m bolMTod that Um 

pbooocaaboo o< toinpftiaBii with docnow in tfUiUn pramu* 
bM boM dMnoturtntod lo bo of primary importoBCo ia cke aUidy of 
Um [■ '•'-~8^i jMd of Umoo artoMA bot tba modo Of 0Mn> 

proawm bao not Uan proa moeh taotoricorion. Ptoonmabdy mow 
ptwioa oerun larvriy i* tb* <rtr»U of nlatirofy fine vbkh food 
into Oto Mrau of coatMT stab (bat mpply tb» wrib. Tka pl>«M>a»- 
cnoQ of tMxpaiMMa «itb lB<r«ta* in artariaa ptsiiun ia aloo kwwm to 
oemr to a eotuiikrabla axtant. It la Boro diflUmlt to coplaia than 
tha ro mr iaainn but it probably alao Boao cbamtariatk of atraU of 
ralatiTaly fin* ibaa of Um moat pfodnettro waur-baariaf bada. 

It appaan that tba ipa<ta<nalar dbdarta of arteatan waur from 
tbo Dakota fw^oiano lor bmto (ban bott a eoatury haa ba«a nppliod 
to a fffat Mlaot from atorafo, Urcoiy aa a rwult of th* alaatio or 6om> 
pnaaivo propffliaa of tba ayslaa. It ramalna to ba daunntned 
■itatbar Uw inora modctata irithdrawak that ar« likaly to bo modo is 
tbo fotun wiB bo roplacad by rocbargo or will roauU in furtba* pr»- 
fraamri daplotMS. TW SOOdoot aaBd in tbo Atkalie Qty arc* baa 
ytaldod watar (raaly (or aaroral docadoa and ia cumntly ytaidiaf 
aaracal "-TtUM ^ pUoaa a day. It abowm anoourafinf rooeoery of 
boad whaooTtr tbo lato of fToa w«0a ia di iw i n iaha d . How. 

over, a Ik-yoar rooord obtained by tbo toToaticiiora in that aroa 
aacoM to abow that tbo ncioaal ooso of dopraadoa io atall wepaadiac, 
and that with tha raontrim: foiwpraamoti aama water ia atiU baisfi 
(akaa fram atorafo. Otbor cn*t arlodan aan da i onm , anob aa tbooa 
wlikb far naany yoan bar* funbbad Um wator aupptUa of MaeaphU 
and Hewloa, am known to have larva anmaal loehufa, bat navarllM- 
laaa fartbir raoorda ara noodad to dotamiiio definitaly Iho aouroo of 
(ho aitraat pampaya ■(» what oxtoot tha pumpod wator So irfdMwd 
by roebarpo tad to *^1 aatont it ia darivod froBi atorafo by the 
forlhar dmloprnaet of tbo rofional ommo of doproadoo. 

About MOO poblie watorworka Is Utb oountiy aro oupphod fraa 
wellaL bfany of Utaaa obtain tbair waUr from anfdeial formattoAt 
with Mm wauo>tablo eooditioM and tnaoy otbara frocn noofiOMd 
artooian fonnatioDa. KoweTro, ibcro ia aaotber larpo croup of wator* 
worka tbot am atipffiaf from aquibra, larvtfy la Um drift, 

that am not uooatly ncardad aa artaaaaji and yat undeilio moco or leaa 
alTactira crafiniin beda and am roebarcod by aooMrvbat dorioua 
pacpoUlkn of tho ground wator. Mor*att«iUone«cbtlobocivaa to 
tba piobkma of daplatiaa and aafa yiald of tboao aoulfor* of intor* 
BMifiato ofaanctor. 
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EMEXGEKCC OF BrOSOLOOY Afl i RfiCOONlEED SaKMOE 

Th0 faydroiocle ctcI*. Mnjr ot toMjor tduitide and pvaetlMl inlonM, 
ham r*tMT«d «U atodj of a Uf^ BUMbar «l ackaliila. nacat ot wboin 
hava lot Mikd thimariyaa k j f ilii 4 iif) ita. 1b Ihia eo unti y tba WmiW 
BtinM leaf ap) aaubliah«d a oecDpfahaoiiTa and ■yaUmatk procraa 
diat kaa naul^ In tha aenumilatMB at a gnat anaouat at baaa data 
«« pfaeqiiUtteB and eUtar vaatliar eonditMtia, iIm nJoa «l whaeb 
ii bajo^ oatimatiocL Tba Oaolofical Surras iMa davalopad a 
tkonugh taghaaqaafoTgaguigatnaBiaaiwiltaiaacuiiiBfatada naark* 
abJa body of aTvtacnatia and oaol data on atnam flow. B/ aja- 
tamatac work tbraugli manr F«an it haa abo mafla ■abataBiial 
arliianaanta b tka cbaaatfal aaaljww of tba aataral waaara, b a 
BCBMal MiT«7 at lb* growad-^atar aoodiboM, and in tba danlofwiant 
and ^pbeatka of quantitaUva matboda m fRNuid*watar inTaatigalke. 

In addition to iba work of thaao two KMatlfle buicaua of Iba 
PadanJ OoratMnaat, than baa Uan a vwt amoont el worit bj a gnat 
BBmbar of gonmnuuiial and privita agwiriaa and todhiduab that 
baa eontributad n manjr waja to tba baaa data aad to iba 
and prteaiplM of b^nlogj. Tlun, mnnjr bjdnalio ac^loaaca hoTt 
darotod tnueb of Ibatr tinn not to ragiMoiinc work at alt but to nim. 
ttflo reatareb ttlatlng to tba DaUiral watan; tboa, aho, maoF otbar 
w i anti atn, aueb a« and Hn^tiota, agrononibu, gaologbn, botnaiatii, 
aad fotaaiaia, ban mida dbtinet eontribataena to bfdnk^. Than 
baa, boworar, boan a Uek of ooocdinaliaa, awd donioi u napta bar# 
baan mada which baTo bad unfavorabU affacu ibat wan net fenaaw 
baeaaaa tba asantiata and if in aan eennanarf did Mt ban an ada- 
qwaui appnoatioo of tba wtiitF aad compkccit; of tba hydnkgic 
«7«la. 

la nrant jraara tbm haa aibao a wbolaaetna raeogaitioa of hjdnl- 
OKjr ao a oompeaboin acboioo, and a gcoarnl alfart hai bean made to 
cofnUte the diffarat aapecta at tha fub}«ei. Tbb tiaod baa fowad 
lapcnaiua and atieiulua in Iba oagaBomtun, fl f**^ ■C^> of fba atedea 
of hy d rokty of the Amma Gaopbjndc^ U&ka. Mon rtocaUr 
aa altampt baa baaa mada tbrouf^ Um idlorta of tbe MiaaMuppi 
ValUp Ceananittaa. tba Madoaal Kaaoonaa Commktaa, tba StaU 
liUnaitnc boanU, and otber agtorioa to eralttata ot>)acCtnlF tba mana* 
(ubi wwb* of RMui that ban afleoted tba bjdrolosio ej^ at aoiaa 
paant and to attala a cUanr pcnpactin foe the futon. Tbaa.prtvnn 
haa bean mada io aa apfindatian of tba aaamdvity of out valor wppfjr 
to moBF oomples eonUoli. Looking to tba futon, wo auat iaaiat that 
laciniiritig worka or o4k«r danlo pt neoW •halt ba wndartakaa aaij 
aftar tbair hjdrologie eonoaquanna bava boca fuUjr atudiad, aad wa 
OMt raariut^ nt ewmlna tba tadt of bwildng a aciaMa of bpilnkogF 
that win ba adaquato for tba raapaodbalitiaa that an iavolrad. 
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ti k witk ft MOftft ftf Um aodaftty of mj own mlcftvon I 
»ppMr 7o« toM^kt to t^O jvn vonM^iiiBK tto^i my nom% 

Uctu taom Asureiic*. U b 3S ymn ubm I btt vm k LmiIm. 
IwvatodtobooOBMADBpbrar.wcainrioTW b«r« lo bvy lb« qmmwit 
iMtruaMttto, wtocb at tbkt I tbouflit wuulJ be tb* BtoWMfy 
qulificatkm, bat kuBd tbat I mwt kbo t4k* katnctba, wbiek 1 
Hi, vmitr Mr. Bwtw, «( year 8»ck(j. Stnofdy Uw 

peekto oseapMs with whkb I pceedotd ree to t m TtyiDC oa veofcty 
•xcunkiM about the niburfae el Leeika I tutiti eiul oe mj 
aoom Aatentioe leet meo n . I priie it bicblj beeMne, eflB 
ell. a torneke lb* memento of • Tint Uni w to ay vbek 
futm oerwr. lied U not bon far ibet bmutifal ettpcror peegob 
which I Twited wakty el 1 b# Lendoa Zoo ead tbe aemoctel in~rini 
which I ettomlnd et 9i, PeuJb k Febrwety ItU fcr Ckftein ScoU 
end hb geOeat oomreda hat in tbe Antereiie, I ebeald prebebly sever 
bev* cboHo the pekr rogione ee ay field ol mdoeTor. Bat eo deeply 
etcrred ww ay tDegtoetioe by whet I had eeco end beerd the! Ibe 
die wee ceet bekm I Ml Londea. 

The dnein# of yoatb eie looir. bog dresms; yet deepite el dk* 
epfiokusanie end eto b e c b ibst were to Otoae, tbe pwipeee heM, 
natil e ehence meeCfeg with aad* piweitilo w sirpkae 

fitebt OT« tbe pokr see. My meecar «ltb ImondMa wee a IVU. 
Oer light tbe foibwag yeer to wiibk 190 melee of tbe North Pdle, 
(roa Ipbebmgeo. we# tbe finrt peaetrettoa oi the pokr n^isee ly 
to wum of an airpiane. It prored tbe value of eirenft m a kture 
mesne of polar expbraliea. 

Afta ay flight with Aanodeea k Ibe AWp* bocn Sp^botgeo k 
1096. OTW tbe Bortb polar bosk to Alaska, ratleanea ad dain 
sagged m» ubu 1 t ww abk to eeltk oa Ibe lat great adTtnure of 
Bowlb polar explontka: TW etoeekg of Aatorvtica. 

A croekng of tbe arw between tbe Rea Sa and tbe Weddell 8a 
esewed to offtr tbe bat poaibUity of Botiiiig tho malor problem k 

‘eiaTwesatwwwwwwo—we^^wi w—fw,— awww 
to aaame aw lai OMweew iMHi. a a w a MMi ar. 
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•v« ifitanriir Dm tt>* UMWiil whkb Of* M*g«0« 

fttniM » fa™ tw gfMkd moimuin chM of OnliAia Uadr 
a irUt i. bifc«dte be S*™*. m* » 

HemTund ukd coolMae ootfl U i«w P®^ ?'*5r“ 
of Sootk VWeofUUad;or.if i» 

do« k dip -cmin ID farm • ^ 

KoM See wiib tfa» Wod«WI S**f 

Nnmwo* fJ-"* nod m^y properalione bed been •*’^5”^ 
o,i*to«tt-AiuwM>om*y- SbocUetoo ia If 14 faet bfa e hrp bel^ 
hA rMftifil tba poial. Wilkin* wee loiUd 2 yeore io •no™*^ 

br leiliw ID W • -Jubfa eind™* fUW frooe whkh to eUrt. W*»- 

EitofaAd. Rllorr Luito wto corrM owoy f*®*“ d>e bortier e«J#e by 
the bffdo^ i,po(lb*»^«*ddMii<ote« etortod oa ihe ect 

**80^ BMW 1 we* »Ue to Uif» toy Mtoolio® to lb* proWeoi. e 
-ode ia U- m«Mntoy lor 

„a I tobo^i tool it «• *0 faofer to 

neen nto* who by their ehoer phyefa*! emUerw wU fight 0»w 
U^elowly through eiM. otanroii®, bUi»^. wd -o* b^. 
IZ ettSfag^—y tt«*o4ooe ^ u^ oh.t 

Bifbt prooe to be u moiwtoaoMi lUotch of 
I^U tMUBtoane wore tow>d to exkt be*w*eu the Wedd^^ 

Ktm Seo. fiad thenwd™ in * »*» od orrrhenguic "totf^* 

•idod relfay^ »*d fa™* toih unecofable cOiSe eitoh m coOd be eeiw 

Ib Grtbui LiriM). ... t M 

I ajMtf wPoU here prJerred to here been J- 
peW eeploreft, end »m beppy in the knowledge that »**»hw 
No^ hde DOT Ihe South PoU to 6«* huinhW hf 

KteerUnlwe, it would not do for to fag bobiad the 
djM*. Chu«e k the lew of Ua worM itodf. 

TW Ufa eie faeitowe. end tbejr Bo« 
preoi u™ *• f®**. •■d >*ttfa« jeeedi 

eere Teanyeoe. Aad eo our method of epproothfaf th* toyeto^ end 

roipftee of KeiuiVi Im 4 egeiaet mea'e inreaoa hul to 

uiperfaw- with eirpkaf# in high leiitudto hed gi^ me 
•OBM knowledge of the poekbihtiee of eircrefi m poler ocadiBooe. I 
knew thet low teaiperetaree woaM not bo • grool obotode to Sgbt. 
I bed oxporkaeod the far* of lendiag fer from my bom end ewtiif 
out egem fare Hie rotoiw. I knew thet eironft engum in IM2 to 
ndkbU for meny boure* eerefa# without overtieul. end I hul etudud 
e^M\y tlM ikatMtik oooditioo# t* m iW ^ ^ 

of (ho ilrpkMo 
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la of tb» fuanl impnaitoa eraotod bj tho booleo oa AaUretie 

tr«T«l, wUcb ort filUd witk iWripCMM of bod rirrfrinf tnila, boxjr 
ouUhm, nddw bluttadi, oad hofd4ipp«d Motn^i, 1 fouad lliot o’tmi 
tbo wiitua ocootiata of proviouo oziM^Uciw noUy Mwoorofod tbo 
USif whaam ad(bt bt loodMl aoMj oo bkM of Iko luriocM 
MM<o«BUr«d ia Um paat A tbofotmb tb* dioriM of 

Seott, ShockloCoo, Mowooo. ond Aatuadout roooolod thot tbo 
tb «7 fo*iBd oa iMr iMco joanwyo, bo4k oa Uh Rom Boniw oad oo 
IIm poUr piotoon, woold oRord woontlj food klxUlv fitldo fcr 
Modcra oirplooM, pitmdod of ooom tiuU tk* vMtW wm oocli tW 
Umm turfooM oould bo ooco. 

For iaoto Bfo , in SeoUV pwlilaiiii dior; of Uo joanwy to iko Pol* 
be nuatioM *oft now, baoty oail roufb aurfenoa, mml kum aurfocM 
diMMly food, bal ho aetuoly nMatioM taOnci oa S dope oaly 
duruf Um so day* it took him to Uoval fruM ike adfe of Ike Sorrier 
to Ik* foot of tte Bcordmore Glofier, eideb up to tk* p-Vr 

pUteoo. Only oo oae oecaoioo did be oiealkn Boun^ 12 iaeb» Uirli. 

and IkMi tkey wore “okUly dkpccMd.'* The oikw BMtrugi moo 
nraet kove beta loww ood proUbtjr would not bovo MUricnd vltb 
the aote Undinf (d as urpi^. From Uiie it wm eiaor tbet ealjr e 
emoU pcecontAfo of tk* eotool Bonier Mrfoo* would be wtuMoUe 
(or farad UfkAnga 

Oa the wey up tho flefliar. SeoU tnentioM MMtrwfi "not more tbea 
t tsobo* bifk.'* Tb«re wen crtreaHa end MnduIeUoae nod loft qwt* 
of eoaiM; OM wiHaU Ropoot to And tboM In ibo fairly *to*p ilop«d orw 
Uodisf ap to ea olUtade of fi.OOO foM. Bwt it wm hor^ soeeaaory 
to to ad d or tke fUekr eurfaoa la rc t ottoa to Aataredc fli^ for any 
airpltoo flytaf over (keai wowld, in com of ongia* failere ood a forced 
Uodior. be ebl* to glide abore tke glartor tarfaoe to the lover lenl 
of the Barritf. 

Wben oace oear Lb* plotoau eod b« 3 rood tbe "tUrd degree” caap, 
Seott lonad tke eorface difliodt fiii iliiilgiag. bat net antil after 6 day*' 
Mardtog dM be ocou to BMtnigi wbicb wtre roogh and coofuaad—«t 
■we M rough, ia fact, tbai SeoU decided to al«odon ^ «t» , whkk 
be bad OBcd ap to that tone. Bat tbe roagk <v>f>«atirto vm n 
area—a cron notiaa of probably len Ikia S malM; for abea tkey 
nemo to tbe eod of iko aaa 4 r*igi, Scott * 07 * they weat bask fee Iba 
•ki*, a trip vhieh reanitad ki a delay of only l boor eod SO aitawto*. 
Coward to lha Pole, and batweao tka datea Jeauaiy 7 aad 17, 
at« mMt iowoJ only fowr tiiM*, aad tkea oaly ia lelataon to tke gcaeral 
dinetiea of tke wiadi. He rofen to fowgb vuifacee ocdy oaea, ea 
Idik, near Uia Pola. end there tke iladga* "bumped ovm tbe ridgee.'* 

Is Aiauodna'* aoeeual of be* joumay froM tka Bay of Wbatee to 
tka Poll, be meetieM eeemigt oafy fin tuoae, and only wk« oa and 



310 


aKKVAL R»«iT BaiTTUlKWUX IK^TirmOft VKt 


MW tk# c^eW, in lk« 4 mv oI th# ■ott&tnfa)*. did hn ind Ik* miitem 

^TUBUMiT^inirtioa o( tb* bj Sir po*i^ 

U»«Mn Md ik. Mbiit «l h» putiM ww Dol 10 wMowiag; bPl 
tbM Sir DourIm «*• txnToliiC » »» UUuwlan, 

09 * nod 7®*, nod kte mil** Ujr «* **»• tinpinf not far fwm 

wh*n it nml* lk*op«. *mUr; * oe^diti* Utaiy *» “J»« 
er«vinM4nr«M.nadM>tn«i- Mnown'i M*c»*ik PoU pwt, Ud bjr 
Bon tnnfad InrUiw Irem tt» oc«iin«n*l •dj*. bot wM Mt mw* 

ibM lao nfl- <»“ *b* ••• B*«* TMiitk®* iwtrur »w*» 
doniK lb# fiirt 7i BulM of and l»fa Ik* mm w»d^fa <*» br 
0 M« M btinf 1 fool kick: tbn «lb«ra nwrt b*»* b*«a fo**r. Uur on 

bn iwi*fk»«B***l»*f»« folk-h^tha# for idiyn vary t«w Aft*r 

(b*t Ikiy tr»»*lai foe 5 dny* o»*r f*irlj food Mifnom. Um b* ma* 

ifoBn'‘»«*oM*«t«iti^tt-aW*o*i*»otli»rpca^*d.__ 

Notvit^uoilte Ik* ddfceJtk* *hkk ww nMMy 
br MnwMo'* ifodrin* |*rtiai in th* Addb* Uwl m Bkkwn ^ 
QM *B niMirwr Irtttor. m r**llly *n ur^lnM *fo 

uxfod to terwal ti»» *T*r • wui. 10 ■uki foif. Th* •wftow <« 

tnr porl <d iknl not* tf Moufcfo for Unof onial h*T» b*ao auiuM* 

bf u iMrt«K}r forad liodxii(« * * ^ i* 

It m oaly to mama that ccodalioiu iak&d ffom tha Adah# 

Uod «*w4 wemU b* •oiM*li*i «mifaf lo tbo** found by nod 
Antmfon f*nh«r mtb. TlMwfcii*, in i*i»* «* !*»• «P«*- 

^ Md»fi*r*cni^ttl*U»4y«f •neo«dil»M»*^^‘**d«*‘*p*rti**. 
it mmmI tknt on B ncfOM Asuretien il would b* poaibk lo find 

al at nuy tnMrgtMy ImmUbc Satdi aa ona iroutd axpact lo dm 
M nay Aicbi b«l«** ik* dmlopoMOt of lir louU*. 

Tb* q«*uiaa, tbao, r«*ofa«d iiMtf Ml Into on* of mio faadiic f>n>d*. 
but wkMbor OM eoinW dkikirniik n Mf* Uadbe ftald tnm lb* * 11 . 
Tb*r» a no doabi ■bout tk* dUBcully of dwl inc nitkTWf tk* Ijrp* of 
IMW wffoM vkn tk* ihy i* (dmdod or durinc tnowdrift nod bUmidit 
but it a no4 dlflkuh is nnabioe. To *Toid d*ac*r 1* b* 

Miy to fly «ily in ci**r w*nt W . So ih* wenlkcr probloia wM tk* 
cnntMl to b« fM*d fo Mfatfoe to tk« ta* of nirfikM* In th* Antorctk, 
It WM, in fool, nbatot gmat mouck to piokibit nny •Itomfi to tsako • 
crsii*>inurctio k^t. 8tor«* witkooi waraia* kod Inso^Uy o^*- 
fool Iravafof*. but it waa obvMM tbat whM flyiiiK H would b* 
pd^U to to* tk* appnsch of n Mona at ■ ponkr diiuaca tkaa wk*o 
on tho fround. nod ako pfibl* to turn •m *"*“ ^ n*to*ury. 

Th* «>“»c to ^ if • atonn bwrod tho way wa* to fond and wnil for 
olatf wMllita. 

But tb* hi^ winfo had wrndwd teou aad otaMat tinotkOTad poW 
particn. aad, wrm bolore »y pW »*da, had rippwl OM of 
Admknl Byrd^ plaiw Iran it* laahicf* and carttod il half a nik 
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•wy. TW WM • h«b.wu«Mt tnw of rliM, diSnilt to mcW. «Dd 
a k»a bwa «Deb<«W to aho&Dv now oo • flu»d ie« «iirfrM. Bnl 
•v«Q bod it bMR flnnfr Btoito tost, ito wi^ irouU bora bdt it «t 
Ute 0MR7 of Uto wind. 

It ma MHwn tbM nwcOdwt dato eooid bo obtoinod fnn too 
AnUretio to oUov rolioUa tenoootaog of Um wostoar vhicb labrbt bo 
OMOuoUnd 00 too oetlro routo botoron too Woddoll Sn «ad too Ro«o 
Soo, ood it wio McoMorj’, if I obould oUompt to fly oror am, to 
to U»il ■ to* fooo of bod wMktW. TUo pJoB foitairad 
ountinn to too type of pine to bo tmd. Fbot. I ««ald and * pin* 
with Utb epood. io M to Unit the limo lato to fv m ponibto, md to 
ororeemo tbo high wiada wbkb wouU ourobr bo mot with to door 
wootoor. Tbo moebiM veoid hovo to bo of • ^ »Uto codd bo 
andofwtaaMytotbekoorooewwIuloildtocoulobitourd. A b>w. 

w»f Qrpo would oocTo toot purpeoo, oad om without otniio or wim 
attoiM to too Undine woitU b«t fodbUto too loworioe of tU 
toio Bto rh oiBoil d«c io the now oad too dintoc oat cd too pUw 
ff^oi ia^vilRfi wh«o (h# bliavii wm ovtf . 

Ib 1911» vbiB pliu Wif# Sfvt mBottimtJ, Umtv win op ^ 
^ ^ t toattitod. bot o ouTon of too peotobtUttoo toowod toot o 
dovobpoMt of too Kortolop Alpha pkM^ a tonviiy alt'inotaJ 
moehlM with oantUarto otroaatonod bmU^ gtv, »oaU bwt oat 
mj pwpon. At toy reqmit. tho Nortbfop AirpUno Co. boill a 
•pooul m o oh too, too tXMiaa, for ay ownM. It wm Wco no^b to 
mScMBt fool for a nac* of ifiOi If notoUe tort fwl aad 
odl waa to bo oorriod; b«t nataroQp oobo of ay k«d would «( 
•quipaaont ond MpplUo. I lattodoi to lako no4«h for 2 monttoi, w 
00 to allow fw toptotod hsdap, and nougb to wwro ovn if wo bod 
la OBMKoury to obondoa too pint acd nbc to tbo noarat ona whirb 
would pnmd* food fat too fom of ornli oad pengoma. Ibo fuoolaco 
d too Northrop <3o«aw woo Urpo owet«k to oroominodato a pilot and 
aariiator. a aUdc*. akU and abowaboM, tlaaaiv b^. tnta, c^iao 
oowtn, and boaing otoToa ro^uirod tor coaTtnMaOy atartinir (ba ««ma 
ia eeU woatoto. Tbo ntacbno «aa, of eonna, oqulppod with a two* 
way wfaottoa at wol aa aa rcMiBOOcy radio oatiL Tbo final d«-ign 
iaoorpor^ • W-bonopoww Wtap at^iaa, • pewdbU ipnd 
of 21$ laalto por boar. U had atur^, obori, a»d wido akfa »"»■** of 
wood, tocatood «ito totoal Iba doa woro inttirriwr^iohla with 
wboola and poatoOBa, ao that wa might uaa tbo oa aay typo 

of turCaea. A uaiqoo footuro wm too flapa, a vary now foaturo tn IPS2, 
which ponnJttod ua to land at to* ooBtpaialivoip tow rptwd of M Tr.i»«« 
aa boar and tabo od in a ibort dfataoca. 

Altar to* aapUao waa o4wUd it waa noeoaaacy to fi»d a ahip wbkb 
would aocommodata too machiso in th* bold oafo tranapoH Uwo«^ 
to* atociny vatan wo aboiald croai to roach tbo Antarctto. Bdy fint 
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SHli Horn IUm«. «• U» «ar pltc* whm I toM U ^ 

^nc tt uaio^ potoKw Uui pUa* oo Jc-. <««» 

lU* 6«. ic W*dd«U 8« «d 

Mt .hip wouM h»T« to bf*Ti the Moony ■»« •ouOi of N«« r**- 
nim* to jowy wuwl ih- •Jtor 
uli^toiclfc k* to pick » wp.I “toP****^ J® “ 

Um W*d<J*ll 8^ lid*«r iltonAm tb* ptoM cn 

Nonr«i»a 8rtan§-bo*» of 400 ton*. Sh« wm buit << Non 

pinto for Mcrif* in tbr pnck icn. H« rooar ••* of 

t«ML and I WfWto* toftto for fnJ miftowt for efvkinc 11.000 

2«n»»*ptodof»to*k»oto. UiBtodihnrhiptUfFpakB^nfMr 

.. »i>«li*mbly bmro Iwnlkf nunhnl who 

«l Im tiao typifiod iho enpin b«SM«t» od tko wMUn UMtod8tot«n^ 
TU Wwm B»rp could <4rfy •0^11® •• 

okpUne in tli* bold. «b«m U «• wnU pfwtoetod f*®" 

ThU Wt our doda cJonr. woept tor Ibr rnplowr. (Molfaio, »ii^ wto 
r.irinH to drimt to 0>* dnA rtiin Tbon wto loom, to tac», to 

on d«±. bui I fii^y dr^ 
taVtop n dnpfecnto mndiinr tor too ntM» Pi^ 
mSL «w wiib tbo Oinclii- obilo prrp««w rt for ib^hi. nnd by 
ilTtoc ooly in fino ««ib«. to®dto* only in <to« 
to Si U down bdof* bftoc orwtoMo by rtorm, I co^ bo w^nbly 
Mto of aftly from dun.** A toiUod pitot. !n^ nndto «eh 
MMidlitoM wooU pmtort on from tbr dnnfur of nfddtoto to ^ 
MAttoi nnd tanto u in n porWoB to wnlk nwny from «bo bmcMm if « 
«w DOMtonry to nbodoo in fitoondly. two MmlnM* h>^ 

o»*.t too « i»>ro pitoto nnd oti-r nddilioBnl »«»b« of Ao «iT>«b- 

iitm. a^d ia tli« «tit e«t Inrinwtm^l lAit tctutl tM w«Atl ®tt 

of mtctot* . n • • « 

Eronomy bn* not nhroy* boM tbo flrM cotoWrrUtoa a poUr 
•Tptomiton nnd whOn it In pf r oaniy to rpnf* no «|»*ti*o in P«®’W 
ndmna oquipm«t. U»«* k atpodilton* ikevld bn 

ntottfdlT ojcpooiiro or hitortotoi. It in impoaibln. of «•««. to t Jun 

dwoariwy in dolhr* nnd cmln. but nU nttompu n« di^rnry *hould bo 
onuxitod with Miat e<«id«mtto*i for tho mai^todn of 
maidto conumrod with tfc* nnouAt of aonoy InTotond. Id thin rrtn- 
(ton tbn la* of nifptona hnn mndo it poaiUo to townr tb# ton! of 
OKptornttoa nnd dMocrrtry. 

1 » nxpedition nqaipp^ foe tyinff nondn Urn ponoaonl. ned ton 
nipMi to eoTto mil* far laa ttjttmAitan of «w»|T ^ 

«oldbt«k*nwhi® wlr«thndof»ton»aoUiod For doUitod •«•«*» 
rmnr^ ibo doftona* mny bo no ta ni i y. bat my rforto wero U» bo 
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p«N*y ia tU ofttur* «S OKortry, to op«o Ik* wmy hr futar* TMMfeli 
» foOo*. T* adiwT* tmj pwpgM I b^rad thiO, by Otfiytiv 
CHOI food tad rquipmit in pUa*, w* co«U. if tw^wad. rpintl 
mt«m 1 wMfa m tke jo«nj*y» Md tf by c^aco our phM wm wmeM, 
»• co«ld cathor bold out uatil my Aly «mM ra«ttni to dvIliMlioQ. 
pick up tfuMbor pUnr. *ad eo«a to our raacua^ or ^ oMt w at • 
pndtUanaUMil poiat to wbkb w« walk, aad wkwa «a mkbl 
And addtliruial oatar* food. 

Adaqoata rodia proeoubon arovld aaaura ua of «>m«nicatactt wiik 

our bMa at a tuaaa, aad 10 eoTv Uda I prapand Pot ooly for toD-waj 

mdio oommunicadoo (rom tba plana b«t earned aa vaO a 
aaoiaa caearaiar aat for um vkaa Um plana vaa ott Uta grouad. aad a 
oomplata kaiuMrivaa aat for me wWo aledfing. llua, wa baliavad, 
would taka cm af aU anatxmciaa. But «a wara wrM«. for duriar 
our flight a tarmiital iuida U>. aaadiaf aat, aod wluck «« oould not 
raa^ bur»«d out Whila ara vara on tka ground bataraan flight wa 
malnuinad tba prtorraagad tckedul« tbraa t«n»a> daiy. bnt tba 
dgnala aaat out by iIm rngiaa gaoa rat or wt wara iMrar bmrd. Tba 
oil in tba band-dnraii gaaMratar bom altf and aliippad ito gaan. 

Bekaviag ibat m bad ample fuel, we did not conwra our aupply 
aitbar wbaa ck mb a n g to alUt t idoa oaar Baant T^rii or dutii^ tba 
▼aiiooe Uodiaga, and thia brought w to a Ubdi^ out af fual whan 
witkln Id milaa of our goal. Ibarv waa no uMdui radio gear at Little 
Auwnea, and with a froaan loot and oooaidariag dtffloaltMa of 
rroming t^ tambly w u v imeJ area and ptawoi* ridgaa whkb lay 
l>*toot* little Amenca and our plana, I dad not it peanbla to 
haul ^uipmant and foal wffltaml to bring tba Mchma to Littte 
AflMcien, wbtro ia lima it nd^t hawa bean poMbla to lapa* tba 
wlrulem oM, So after tbo not hilod, wbcn wa wore about half>«ay 
acroaa Um Aataretio o octanant, in wuru out of tcoeb with our baaa. 
Wa did, howwvv. peek up time ngnala oa tkna aiparato daya from a 
autioo at Buenoa Aim, and tbia made it poedbio for uw to ehaek up 
on onr chroncu n aUn and aatabUab onr poaitaoM. 

WUb tba araptkiA of our wi r a l aaa, o«r«i>|uipanaDt avrad ila pwpoaa 
ad m i r ably. Than waa no diffioulty witb lha aarplana a«{ulpBMnt 
baeauaa of ibe oold. Wbortrar wa oo Um plauaa nufaco the 

now waa cmootb and bard packed. The aid* Mak Inn tbu an 
and wa had no dificully in landiiig or taklac or in — our 
pUna 00 tbat It wm anfa daring tbe bfiuaids wo aaparimtcad. Tbia 
iboww that a carefully aolaetad macbuia and naitabla equipoaonti an 
tba banda of a akilad paliit, wiD aanro for prclimianry rarrmiai—nna 

in Um Autaiutas. Brno in tba mouniainoaa ama wa creaMd in Ueniui 

Land, tbnra appoarad to be naaay plaoea, wbkh would be diScult to 
ranob by dog taam, whora wa could ban landod aafoly. 




A^nrcAL B*roiw «mitbboxi-c( DfrortmoK mi 


An MrpUiM MB €*»fT mef Bud biio* bnck oat* tftammt UtBD B 
<k« tMM coidd hBnl Bad Bllhoatb mack Om* nufbi f— *«*• •“*- 
inr to tTMoanUy gapd w*B^. »bB ip**d ol tfBT*l .bw thB 

Mil tbB WBll-t TWbUiif to b« had wb« unraUac by pkm 

aSuiBBcamp-lBtotothadBUy. Ibwato.I ihink ttolnilk lb* 

alrpbM vB CBa !«*«•] U» Imb uakaom nreu OB ^ 

of 

9c moA to our plaM Bad tto wbj u whkb ttoy l«l*d ia 
potato. ThBdBUUiO<tbB«*biU«BppMf*dBlr*^yto^pub^ 

tiooB o< AMMicBB BoeiBliiB. but B bito BuaunBiy of ttotoi will bUU b* la 

1903 I bad (0 BMfco iba ftigbt ia tb* oppaau tUrocttoQ, 

from toa Bbj of WbaU. to lU WaddaU Sob. tad ia Jaauary IW ^ 

iMdad iba BiitdMw «»ba bay ica which. Bfto B mc^ful UW fcgt, 

broka ap ia B kbU tad trabad (bt ncAaac to txUom^f that w* bad 
toabaadoatbaBitomfit 

In WfcmV- 1M4 wa w«a back la X«w Zaakad roady to MPtW 
nUninpt- Ihk tim* to maka tha ffixbi frota tba Woddall Saa to tha 
fUm boeauaa aa aarW aUrt waa potobU in that diioctioo owtof 
to aarito braak-ap of Uw pack ko abowt Orabam Laad. Bui too 
voathar waa BlU««ttur acaiaal OB. <bto oi l>oeop«ioo lalaad and lator 
•I saov mi Wood oa too «oM ombI o< tha arehipciajco. whara wo 
fovid o Mitabla flyiac baaa. Wa mado a atari os Janaaty 3, 1933. 
hut w«* aooo dtiroo bark by bad woathw to too whoU of toot 
,f,rm. aad w« wor* tliM lor 3 Boatoo. «o bod kto than 13 haun of 
flTte vootW. Botwruac fna Snow lUU Mwd. wo waro oaufla ta 
too Mck aad tot fn* wftb diAcnl^. aad to too tided oUompt 
• Mto baoo. Dwdoo li^ad. oMDM 10 onto aorto of Snow HiB, 
^ bad miAod on tba rotora from too paonom aMmapt. 
Tbo WytB £brp roachad Duadaa laland afada n KoTHabar 103 vtto 
Sir Habtft Wilkao aad ftvo otoon who b^ booa «a all throo ««podi* 
4^ For pdlot oa tow Shtot I vaa totuaiu to obtoiniac Mr. 
Hartwrt HoDack-Kaojoa, who had obtaia^ loo»o f«« Cwwdioa 
Junrtjti ha had aawto oapofiaoco of djiai; in ottoarelk ooadtDociB. 

At too -««-»« of Duadoa Iiinad, abo«t 300 tot abort aaa. than 
WM aa abnoat uabmitod aaowfriid with aa oacaUcai tokfod toghUy 
ttownldlL Svpphaa aad fud wort houlad «j> on alodgaa aad panoaal 
oquipnMat e«nwl by tha ptoaa during (mt fi^U Tha waatlwr waa 
(BTorobla aad wa took <£ oo Norambtr 31 in otor waatbar to what 
wo bopod would bo tbi mom flight, but aftor about 600 nito our fual 
gi«o (ieggod, to toot wo WWW lorcad to racura, aad kadad afiar ION 
boon to tha air. Wa had roalicad fmoi our asperitnea oa tho flnt two 
axpaditiooa that tba ealy way to fly la tto Aatarctie io to otart ia good 
woatber, o^, if it tiwoa bad, to bo proparod to land aad await tho 
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nteni of U»*r oMwiiiMni. So thio Uia» w* to«4 mo mioi«Tfolfc<*t «d 
ow bw* tuff. JmJdhj thAt ii«impowaao w■ iW Aaiarrtk. 

N«n dojr the nudicn« wm rtfiioM t»S tho oc^Im iumi up ucuto 
by ^ o wU ni o . Tho wmtbor pttatMd to runato dtar. and 
UoOkk-KuayMi ond I wur# mIm 1 al OS.QO <n (bo 23d. (All datM oad 
tinMaroOnwwMianIT&m*.) WooioaltoutybnakitoiaBdU m 
drotood ia koary cfethinc, rlUi Wa purpoMly nada alov 

lino uralkiac iha S mBw le tU pUoa, boeauta wa did not «tob to gat 
etir eiotiuof daaip with panpoalMo bafoca Uldng oiT. ATtor 2 bowa 
wa nachad (bo placa wbara tba Fatar Stur lay faady far tiiebi. Am 
Kcayoa buaiad hsmaali with |aa( adjuatinaota I had only ooa (beosht: 
'^Thm cunn v* mmi luk# ii.^' 

Whra wa took otf to tha oouth at OS.Oi an XaTombor n, tha WMiiwr 
WM dmr, (ha (Mspccaturt -3* C., and (ha m a (onpoiM bhia 
which tovo • ffiarralotn raSMiioa on tha mowataitw. By 03JO, ai 
wa flaw alone tba ooato of Kom Maod, wa had diacd to 6,400 fMt 

and (ha UtnporatwM had dnipped to-to* C. WaddoO fWwaaquito 

opoo for tha tint 300 aiioa—wnuaual ia (ho Antofttic (prit«tUDa. 
For OOO miko we flaw aloof the aaotam coaat of (ha Aatarrtio Aiehi- 
pelaeo, uBtU wa cama to (ha iTOMa chaoori ^ich wa idcetiM at 
StafaMOOO Strait. It appaarn (o ba not mora than 3 mIoo wide, 
mwth oarroww than ii idtown on tha sap of tha Om- 

ipaphaeal Sooioty, and wa couU not aao far ceouRh to datarmlna 
whathar it aotually aoauiactad tba Waddall and 
or WM moraly a daop fjord, (houfh wa had riaon to bmm Mta n 13^)00 
(cat. 

So lone ra wa had taiiiiniaihc for rbarlriag (be plana’a ground nmd 
and pewitioo, wa mada carafnl no(aa of daad raekoainf, and found 
that owr ground ^>aad waa low« than copaotad, but waa 120 "i»w 
PM how or non. By 00.30 wa notad tba4 (bara waa iqom wind 
and latar (hat wa wora drtftad too far to tha aaat, and oar courM 
WM aharad to allow for (faia. 

Iba low. block, notueal pa^ of Capa BlihiBn roaa o oo api t wouily o« 
o« lift, and with koao ewriowty wa ftaad ahaod at tha nMuatoin 

raofa to ba eroiMd. Bold and rwgcad paaki. ban of anew, reaa 
almcat ohair to womo tifiOO fato ahoaa aaa kvaL lapMod with 
tha thougbl of etorwty and our inaicufioaDea, I umad tha new ntowo. 
toina tha Etoniity Ranta, and tba throa moat procninaet p—w an 
««r rtfht Faith, Uapa, and Ouvity, baoauaa wa had to bara failb, 
^nhofMd tor charity in tba midit of oaldbaapitaUty. TWy wan 
in atrikxng oootraal with tha flat low paaka af tha Aatarotto Aroln. 
palace which wa hod foflewad aoutb, paaka which dwindled into low 
taolatad nunaUla aa wa naand Stofa&Mon Strait. Tba rat^ which 
wa w«a now rrannng waa looady focmad, with nona of tte enwdad 
topofrophy of pooh* and gUcavdllad rallaya with croTMad boitODH. 
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XtiM 9 hfluf* movAUiiw bccMAih m ir»T» pl*» •» » P**" 

tM nUUM trom which cBwd • »•* ttimUkt, iIm ImI of ^ 
omiBtofe <*«•» ot 10,000 lo»t, whkh 

wMthAaTWMCOolutwWofwflifbi. Uunm »U^i ho«.«f th. 
•Mt wo bod cowIMt two-wv comnwiucotioo ImIwiwq tlio 
^ wd «U pIoD*. »•» ot "TimiuiniiW* oot ot 

•etM. ObIt Ihii^ i» t* |o 00." W* b«i 

w TOt miioi fiWD ibo Boy «d WhoW Wo ucht^ 

XDQuikUin pMko. bwt thoM oooe folUd Ottt on oox n*ht iboui 
l««> Porty^To maamim loUr olhor pc«k» cbowoil oo ibo oo^ 
•Mm tod to onothof 25 ndiMlM »ort •oimUin* 190 to 

WOT Tin_* oo oor Wl hottoMi, ond olw 0 fow pMla to Uio rifht- 

Si, dAt* toh« ot J6.58 owl I9.4* B*ro * fix otkh opfMorod to 
tiMw toot wo w«o moro ihmn 300 mOm wmi off oto ««t*o} oo oiU bo 
•xptoiMd lour tho WbW* o«to»t hod r>« bodly ool of odjwtt^ 
Ai vrm whA® hy oitimotowi wo hod p«M«l owt of tho FoBtUod 
iriud. «tor. I kwd 'Leo*, w 

QUMd tho tood np to 120“ woto Jo— W. Elkwortb Und. Wh« 

ftthriQ!” Ooohour ond fecty-fitomtautooloior wecomoobmH « 

o ooUu^ liulo towo oboTJt M waloo owny o« owr W/», ■ymoBotocofly 

fc^ilrinT.^ py-nU to .8^ 

Sditmcl Ro^ 0 »d ito octroi ptok Mono* Mory Ix»ubo llmor. 

W—^utooUUr, oad lOOwB- dkunt on tho ooutbern tofiM 
mtni 0 W, Wo«h. fioi-toppod r*i«o whkb oitoD^ nrfMy 
tkroudko»UMtl*ofloliud* 'ItoJoohodhkothoUMofUwwwo- 

uito « w« to too, tor ihood Uy ooJy • T*i pUuott to tho bonoop. 

At »J0 1 ootod: "No londmoffci Twbb. Only o ItmiOM expo— 
of wtou " At ».4J noffick.Keoyoo p»od no the tolto-iii« — 
■MO' "I ftoBf hoTo BO td*o whtoo wo oro—bot «»r emtioM eoforaliy 
auani ibwld pwt wo eloo» io," ood it pfoowd to thO Mtd tbot wi ^ 
MMoinod MrpjtoiBfly fkwo to owr tobeduM couno, witbto to toiU*, 
tbousb oor iptod htoi booQ m«b to— thoo oxptotod, Wo hod 
bow to Ibo Oir Moriy 14 hcn.ro; oiAility b<«»a to pt poor, oad wo 
to toad ond Uke ii|jhto «d the too for our peatton. for wo 
hod BO fuol to •poff, Wo hod BO kaowtodgo of whot tho turfoeo 
miebt be Ub*. owd U «* noMy ow tho ^ouBd. bwt wo Uadod i^oty 
•I 21A8 oo NMoabtr ». thowfh wo crumptod tho ftBcioco in ton.^. 

Tha ww tho Am of our fowr londingi durtof the eroouoc, ood IS 
<d tbo 19 hotoo hao wore opont io tok inf obtorrottoeo to cboek tho 
poatiew of thto ow fi»t comp, wbtob wo will adl Conp I. Alter 
oao poatua ttao. it was nocaoory to woit S or 8 boun to get 
>n«rkf lino crooat« tho fint ot ob oa^ eofteiwt to gi»o o reoMOobto 
totonoettoo I wowt out oboo to pt oreitato hotwoon tbo obtorro- 
ttoao, but tbo moBOtoBy of tbo tembto arpooM of oadloeo white got 



wusn* dtoMno or aktarctica HAr»'oirxB 317 

on iwrTM, to tlut 1 wm gUd u> jt«i buok isio the four w»b o< ibe 
tent, TlMn tre H boun of dt^hcht ia this ivfioa •! ihii >*■** «d 
jeer, esd th»», too, wmn Ml the smtob. The Mnpentora wm 
K* below freeiuig. Dwting our 14 hoon her* we eeruag up tbt 
uteuie vim oa the baaboo rfidge polet, worked the ‘Itilgifu rH 
Cnoei^iUr bj kMil. and ktftt oo woding calh, both gMMral and to 
the H'imM bal we go4 otiy one re^woee duhag tht 23 daje of 
our ioiUMj acffOM Aatairbea, aad that wee; “We cwn'i Iwar je«.’* 
The dead reckeniiic poeilioa of the caap wm UdUide 40*34' 8., 
l ongitu d e 141*09', hot our ground epeed had bean Bueh ormilimated, 
tor the podltoo ae deUnnined bj awr ebeerrattone wae 80*90' 8., 

104 * W. Aad we had not th« OTcreoaM (he trouble with the Mortaat- 

When ite index error wae eventuaUj diaoortnd end (ha aglble rwota* 
puted. tt prorad (o ha 70*tS' S., 102*35' W. The eaow en (he high 
pUtfM wae gnunlar and packed to hard (tet the rtok of the plane 
made Utile Imprewdon. TIm eurfeee eleraticn wee 4,400 feat, and the 
^teaa ealenM wtth alcbt uaduktione in eD direebone. 

Tbe Pole tej 750 mihs eouth, Dundee leUad l,SS(i lailm behind ia, 
the eoeet line of the c o n t tnant eararal hundrad milea (o (ha north, 
and the Baj of Whelee TSO aitlee eheed. It wee here tWt I rahed 
tbe American flag, and eo far ae (bat aot would allow, th* 

aector betwaan loogitudea 89* (a 130* W. toe the United Statea, haviag 
afaeadjr in mind named it damae W. EIbworth Lanl after nj 
fatlier. Thai part of tbe plateau above 8,000 feM I cafied Hoflkk- 
Kcnjon FtaUaa. We eat ap our balbcm-nlk Unt and look repeatnl 
altiindee of the eun with the eexteat. 

Altar 19 boun at Camp I, wa agam took to tha air at 17XN) oo 
Norembar 94 in «alm waathat, but looking thkh abaad. Wt Mt we 
meet puih on, tor our ebeneoe of a nacoeaeful criming were decreaerd 
fai propcetion (e tha tima we loaC at anj one place. We mon cxperi- 
anoed low rkibflitj, and at (he «id ef a itoori half hour wv eere finally 
foroed to land agaia, with a ground elevation of 8,000 feet. We were 
■orpriaed at the aaaa with which wa eonld land ee taka eff on a hard 
•uifac*. 11 raqulrad no nora than 60 yarda to rtoa fMi tha anew 
when we left the Itret cninp on Kovember 94. 'Rtia ie ell the mere 
ramarkable tinoe wa had no ewietinfl: wind, and itBee we wore at an 
elevmtksi of 0,400 feet above eea leval. 

At Oamp II, we waited I dare lor good weather, trying etraonoiMly 
and flontinuall^, but fortasiat^ uneuBrifaPy, to fiat oar penitian. 

I aay fortunately bacniaae the number of obecevetfama we made bcra 
ware ueaful later in ineing the arm of our eaitant. After gaitkc 
only a very rough approximation (o our poddeo, wa took off in great 
unoartatB^ about iIm praciaa diractkm of little America. 

Tble wae on Xorambar 37. After 90 mike, wa landed in a fog, and 
at 4090 a blixsnrd wae upon an. On Kovmober 28, 29. and 80 wo 
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Ut bB day iB oor tlatfdat-taci with dri/v and fafe rMc^nc W nilM 
ptrbour. ByN«TanUrlOth«fawt»bnca‘WtB«««‘'****P^* 
rnrni^tot^H'nnMaetmaw. W# war* uoahla to «•» u»W coan* 
nu^Mtioa with tho Wym Smf, aliboufh oa N*»«ab« » w» fol 
thnw tia»a ticka from B«oo# AW W* w«»o «Q *flai bom Uul* 

AMcio* W pwbaUf had art aiaoMCh fua) kft to K«i thoro. I ooo- 
sdor thk tuy at Chap U1 aa itw krw-««Ur ataik «4 oar 

Ui>warar. with <w p M » y » «- t afpWa* » Wk, oor ritoation w 
taprark*. At CW-p lU w* litekiy thoiathl od iba iunpU arpodieot 
of adiwAtat tha babMt of our witaot oo Um sum UtIkio whoo tW 
isdax TA>d taw. Th» Aowad that U- aaitaat bad aftor tho fif« 
ohoOTTaW dovcbped oa iniUx omr of 8 nunata of are, and that 
it btM appanstiy eoofUnt- Wa lodueed it to an onoartabty 
of aboBi 4', toMirn to fi» our potftioo and u» a*t a dWt oovra 
to littk AoMrim- Oao* tha aastast arat pat in approximaU adioiW 
mmi, our naafeatkm pnoMaBi bocuaa a anpla ooa. All 

«xo(^ tha Taiy ftfft ooa, war* wanaetod for tbo datamHoad 
^gnt of 83' aad tha pektiooa raworkad with npreaaiea raaulta. 

Tha atmnd oboarratioo. takan in the air at 18A4 on Noracnbar 33, 
ahowed the plana waa bahkid acbcdula. Iha Up diaorapancy la 
tha aatWtad air afMad af 143 milM par boar and tha actual pround 
apaad b icoouatod for by aararal faeton: (1) Tha aubatitotaM of 
akM for wbeab <Makip an BDospaetadly heavy dnp; {2) a alipfatlT 
«nii«kd fnnlTfT which altered tha ctrMnliM and thereby rodoead 
the apaad; (3) uMipertodly heavy bead winda; (4) knr taaperaturoa 
wUah radacad the aciwowar oot|niti and (8) tbreitlinp down th* 
««»■ to eave foal Uunkt ■ddeaotian af our ttpht, 

from the tame wa Mt Eternity Ranpa until we atoned «ei tha dawn* 
pride 10 lha Boaa Borner, tha prevaibnp wind blew fton the aoet 
and wutlMaai. Only twka did «e bava a nortb wind, and th« aoly 
(or a few mintsUo. Wa naver bad a w«at wind. Bat Ifaeae faeton 
baldly acoDiat for the reduotion of more than 38 paroaot m the apaad 
of the Ptitr dkar. Tha taaaaared apaed at tha ba pinnw p of the ttpkt 
wW tha piaaa waa haavity laden, and tha knowa tpead of the plane 
os the 1 m( two he*, was nfatiTaly OMach hi^kr, ao that an awinWy 
low pround ipaed of about *3 ndlaa par biMr was ouide on the firet 
sod awai dsopareue let of the 

On Deeamber 1 wa apnt the whoia day eleariop ■nowdrifia bom 
the plus, arfakh waa one aolid Uodc «f mow- To erawf in asacap 
the oontrob with a tearop and elasr away dry enow ae fins aa floor 
waa the wwA ieh of aB, On Deesmbar 3, wo triad to atart up the 
machtsa, but tte mspnate bwmaii ouV It looked w tboupb w ware 
880 sdU been the Bay of Whaiee with no hope of pelUcp there. 
Whan the Ufeaxard abated wa wwe able lo cut aoowbbxJn (o met 
I Ailfar to the windward of OUT teat. For $ daya, until Daocenbar 
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(1m itocn hlid w jifuoain is ik* caaip. Oof uosnuMw ov^ 
iido dvriiK Um btitnrd v«r« t» um Ik* ^ 

lo fill iMir kuckvt vitk aoir for nUr. Our food ntioo vu 34 
* OMa ««oh da^, bat »« v«n aoi oUi(«d to wlkcro to «k« oUoir«Beo 
■■ v« ata aalr iwfoo a daj. Erm ikM w ««• aav« nrr kw^. 
b Um po onum c V* bad a nra( of oaimal with ehunka of tema boilad 
■ it, milk, aufar, aad oal btacuii witk buMct. In ika irnia^ wa 
M a auir of pammfoan. oat hiietik, and bultar. f ikhv* «• tkk 
aicapli dial, joM m in 1921 with AmandMO I Mv«r sm tirad of oer 
moon of kot tko c oUta morvog and kisbt, aad p rum ran at nooo. 

tea mociuaf va uiad uBoueeamfaD^ to atart tka urptaa* noU* 
aftor waraaiDC it for an boar. Tka aKuatkn memad bad. for vo war* 
b«H^( bunad daopar and da«p« k tbo mow. Wo drddad that w« 
muat t«t out of that bola tma|M«tlT« of tho vaatbar abaad, and afUr 
8 daira in tbo Uiuard oamp vo put tba canraa hood orar tka motor 
and plooad tka flr« pot loaida for 41 mkatoa, m w* al««r« dk bafon 
aUflfoc- Than w mnkod tka «^ko. AfUr a aoopi* of «o*k 
tuiM tba pTDpaUor would vtop witk a cboka. Kaajron eoanaeud tba 
atroogar radio baturp to tba atartor and bad tba propaUar gome k 
no tima. Witk tba plana anloadad w« puUod oat of tk drift, 1« f Kl-» il 
ap icaia, and at 19.20 on Efoeanbar 4 «a took ef kto a tkjr akkb 
waa aaythtiic but procokkf. But«« kad not baaa fl7k« foot bafeo* 
tba katiaoa baeacna efoar and tka aky took on a baautdul pUan 
idow. 

At 38:10 wa tarn* down to gat a debt, wtdeb mada Camp IV in 
70*39' S., 1&3*37' W, It waa a boautifid ralm oii^t, tba booadlaaa 
now flalda aparkliog lik* diamondt. Tbora waa do wind, we kad 
lift lb* Ugh pUlaau, aad were cnlj li8 ailaa fron tba Boy of Wbalm. 
Onoa moro it waa food to bo aliTo. W* wm now oo tarritory oa* 
pkred by Byrd and all wa waniad waa to gat to oar 

At 09.00 os Daocabw 8 w* (««k off aad at 0940 rcaabad tka nortb 
and «f Rooaaralt T de nd , only 18 milM MUtk «f tba Bay «f Wbalaa, 
bat wa did not know tkdt at tba tima. Fran tba air wa aaw tba iea> 
fra* watata of fioaa San, tba goal of any 4 yoai* of endaaror. At lOXM 
tba Petot Stor aiaolMnod bar apaad and «*tn« pn^y to tk* mow, hm 
48AgaUoeaofgaaoiioecompfotalyiabaoaUd. UorawomadtCamp V. 

Os Daombm- 0, wa dug trancka* to atUla iha kia in, waitti« to 
aralk to littla Irnttir* On Drenmbw 7, tbe aoatbtatt wkd 00»> 
Ckuod. witk now aqaalla and lompcratora round about frtrming 
point. On Pocacabar 8, aUnding oa tba wing of tba plane and looking 
Bortbwaai, w* ww wnoa^ a lot of inaipiUr ito buauBOcka. that «night 
bo Htow^nvarad buSdinci, wkat Kanycm thought waa a artnd'goMrat- 
iog towar. Wm it littla AmmeaT W* tbougbt w* would Crak orar 
on our nowahooa, bat afur a 3 kour walk wa appeared to be no 
naaiar and ratumad to tka plana. 
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Ob DMHBbar 1^, vt packed o« beid 4ed(e vitk 10 i»s** r*tioa 
•ad fUrt*d off. WT«f ew t«ii «Ui IW plene. utd to 

fio4 tkalti* in Ik* kuu. Wa tnvcM 0 milM o4 beerf btuUnc te 
Om eeft MOV, mmI M we netfMi the tower we mw tkM it wu 011 I 7 ea 
ke withoat Mat or ewsUat to fix wUre we were 

«1 bed M Wot* ttw lie dye esd retnm to Uw plene for both; raetod 
•a b»«r, Mid gut beck to tbe riedge •( 09 00 ca Deoeaber 10. We 
nude Cemp VI Ikoe. kod eftar T boure' lUep took eigbto »d fi*»d 
He b TS*M' S-i 1«S*00^ W. * 60 * 1 13 wIm touth oC the bred 

o( the Bat «( WbklM. The wmOmt (or t der* bMi been p«(ec^ 
wUh no wmH, ilM MB tbiinnc out of « cioudleee ebj end the leeipcrt* 
tore ebeve frecaaiic. 

Qb 11 , we tneeied 10 or 11 inilM, aledgiog by bw mb. 

•nd tud one bed pul over e cmuee. 1( ww weery week, end it 
w Ihougb we tDMt he going b the wreng direetwo. for tb* 
MV«r'«kdwv expMwe etretobed on {anw. The low night md c*at 
4 dull ^ow over ibe be fibdi without wertntb, ahhough the eky wee 
tHH^*** SuMmIt 1 toU Kenyon I eeeld eee • line of blue oetar 
on the horboB. It ww the Bey o( Wbelee, e&d we hud bean traveling 

Much too for weM. 

On December 13, bawercr, elthougb we mMobod 13 nuSM, we wore 
eaebW to find the water whbh we had epee the day belore. Os Deeea* 
hw 13, iravelbc entirely by e o ap ae ae before, in naaty weetber with 
MOW fiarriM, we aede another 10 nilrn. We approeebtd a ridge 
and hoped to get an extendwl <riaw. Topfnof H, we looked atraigfiit 
down bte alt water. Wa hod hoard the lapping of tho warea and 
thoMbt U waa the wind hut it roally waa tba aae at loot. 

On DeoMBber 14, we racotmoiMeed and b the ennbg took a li^ 
to ind wa had travried about 10 ullei toe far north, and mutt go beck 
•oulb. Wa judged that wa ware at the Boouth of tha Bay of Whalee. 
On Dconbtf Id, we tnvelod U mice and ceaae, at “VereuTMer*', 
Byrd'a optfediag pkoe, upon two traatoee balf-horied in mow. Tbb 
gava m our poatioo, 00 we dragged 00 up the eeet side of the bey, 
topped a Hm, and laekeil down upen tb* meet dewUU ramaba of peat 
that I bare ewr witoeaaed: only 4 l04 of tnaata and the 
eteve pip« of buildiiige Mieldng out of the bhv. W'e broke though 
a ^MO ekylcbt, end wera abla to let oureelvre doun into what proved 
to be the radio ahack. 

On December 14 we dog • tuanal and mode eUye down to the door 
ofourbiack. We(eundooel,gaaolioa,andeonMoekeneeterce. Wa 
eleened op evtaytl^, and aetibd down to a rootlne to await tha 
amva] of tha Ryslir fiery. Eviry day I walkad 4 mike down to tha 
tfaciore wtnre we had pul up our Mnl, with two yettow atraaoMn ud 
a Doia that we were at little Ama r ba, ao tbet the tViutt fiery eould 
know wh«e we were. 
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On Jtimrj U, • nonlk alter wa arrirad at liltla Aaarita, 1 vaa 
awakaoad at SUM to aoa Kaejoa aUadisc over ma with a noio ia hit 

bafid. Ho had hoard the rear of a motcr -h~i1. ahhougb omi 

dufout bomo wao 15 fool botoath tha mam, aad had erawJad ap to 
thaiufaooiatimotoa—apataelmU H ao f a nd i i^ t W ^tho fag which 
had anralopad ua lev 2 voaka. Tha panel roaUinod food, and Iha 
net# waa tnan Captato HUl. cowmaadinf tha B. S. 8. Dimmmy 11. 
mUiia to dajr* after iho faihir* of am radio tho CoouBoawaallh of 
Aaotralia had aeat a relief axpaditioo, aod had baaa aarondad ia thia 
bjr the OovmantB of tbo I'nited Kbc'^hii and Now Zoaland. Aa 
1 vaa laid op with ao ktlaoted loot, Kao/aa atarted 08 alano le aMoi 
o«r Tuatera: hot I eeuld aloap no nora that nifhl, and atartod out ha 
■Mw^KMO to loan whot vaa op. A mUo frooi comp I aow thiwaieh tha 
Iqg, which fHghtfuUy Is tliwi rtfpooB, whot appoarvd to ba 

a whoU amj of mon maoehten toward na; tn roalitr tharo war* aix 
of thorn. Wo poeked iho atodca aod atortod for tha diip, whara I 
WM rooMTod with open anno, aod tearpad that ay own ridp had bacn 
dalajrad by tha peek tea in tha R«aa Bao. Thaaa daya later o radio 
coaBafo ua that tha Wpatt £arp waa apfooodiaiig tho bay, and 
▼ary aoco the ataunoh kitlo craft ioooMd up in tha fog. White aaj 
pat^ waa irsdinp Iha Polar SOm eo tho WyaU Emrf I want on tha 
Dittaamf JI to Anitraha, whara 1 wm tor IS daya iba yuaal of tha 
Ooranwaant. 
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(viih sa ptetai 

For o long tiiM Ike nicroKOfo Mnrod Uxo porpoo# ot ohotrring 
■moH ulmth, ood ocO* widml tpociol propoiotioti. Tb# 

daiteo to MO moro and lo too botur fiaoflp lod tbo HitlekfiMo lo 
inToat oU klfedi o( tockniquM of tlntkc nod ooIontioQ. Tbra 
•Mcitiiio tmUmkmi lo Ik* loolkod ol oaammatioft m firo m mooo 
MTU io. Iko portootioa of opckol inomitMou (bomogoMMia 
imnMnfcm, hUdi bockgrouiML •le.)» U»o prtcrai of miono for poao- 

tfotioii of tko oelli, wcii m tbo oalloro of tbo tiavaM m rUro nod 
Micfocfiuipolatioo, penaita Cbo ooipcniiMOtor of lodap to obtorvo 
Ibo rfOclioM of ooUi dwing tbcir lilt oUirilaM; llifltr diroot 
rMrtMiffii, ibiir motobmU, tbcir dinflooiy «od ihoif diAoultiM. 
Morii^ pbotottiorcgfnpkp Uoda to tboM mv iMoartboi it* dmifmm 
ud pri^oo of aiMljato ud alto Ibo pontMbtj of moklng Tbiblo 
an tbo noTOMMOo of tbo call oroo w b M ik^ mkj bo too olow or loo 
bfid for oitr Cfio to ooo. la otbor wofdi» It raiooo nkooooopk apooo 
and tuM Co GUI on acalo. 

If tooTiDg poctom aro tko t p ltodod ichioTwaant of tko IwMlro 
bfotkm, aoooio g pbotoaaicfographa aro tbat of aDolbar IVaoehmaa, 
Dtr. J. CotnandM. Tha actual raalbatioo m tko tonninalaoa of 
tmnmMnk of aoro ibaa %6 joan« lo (kooo poot Id yoan 
Dr. OoMaAdon baa foamd a Talnablo ooUakoratoo b tbo piraM of 
Do Foobmoo* wbo ooao&g otkor lacporiaoi dbooTOrico to Iko doaaki 
of M onoy pbototBMograpky ka* laronlod tbo aiCfoaaapoiaCoT 
datetikod to No. 3M7 of iJk Natnro. 

littU hj btda» tbo laieroacopo and tka apparatao for UkiBg pao- 
torao boro bow adaptod lo oaoh ocbor to rooolt dsaly to tbo promt 
apparatao^ a T«nlakla liiilo laeiorp of rorp kigb proctoioa. 

Tbo apparaluo mooirod bj Dr, Omaodon (pi. 1 ) li ooopoood 
of fimr part! aado ao todopwdasl of oacb otkar aa poaiblo to 
proToat oibratoow oonuDonaoattog botwoan pack pari and to par^ 
taetdar Co tka mtorooeopa Tha diflamt parta aio ao folloon: (1) 
A Uffo tablo os vkidx ia plaead tha Stoua optoeal bwcb lor photo* 
• TMcmIf oMWam uffiCM Bia aa oca tam.iMlia aaifr. taan 

m 
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Om obtwt or tho Pibiwi to photopof^ oQ » crouDd 
pkeod in <o«m- 

Xh$ »pp*ritu» b n» bj m tloclck B»Wr of O T honmpcmM •wed 
dirtctly into the oansTfto maroBiy. Nonnelljr U giree 1,800 rettita. 

tkoe p«r imto, but thie ejMed eu bt rwiorwl one^nU bj odmm off 
»rbsnUl. /v 

TIm numoMOt of the aetor » tMMnutUd b^ • Wt to o hMitotttnl ^ 
bURBO&te ebafi aapportiog eercnJ pulUyu. By meue of tlw nod 
•kothto bell, the tototwo ie commuto toto d to uwther horiMOUl 
rfudt etiher direotlr or by meone o< op^ lodwwo. Thee ehall 
opmta. tU Mmen epjMntM «kd Auttor: the opcntiA ift thuo 
fniinteiftiil perfaeily eywliroMnie with thet of the Bwnoc-fktan 
The qmd redsow* ere 8sed Tory eo»*«ftiendy on the 
•lot Of the ftool uUe; they eu be deaped oM foOewiBr th« ether 
m that the Snt eae reeemac the ntotoownt by a ball of tho loler> 
tMdtoto ebaft tnnnita iK rodoeed in epeod to a eeeoi^ reduoa, 
41.^ if MooMorr to a Udrd. Eaeh todooer ia cbanetafiaad by iU 
eo^daBt of ndtaeliaa a»d on rotobianc thea eooAdontt. tha rariad 
epaeda eaa ba obtained. 

Tha absttor d ia a balaneod oeetcr that euto the hfbt ray aa near 
M to the miereaeepa. In thia maniur, the Bicroao^ 

pntparabna ia Mithto Ii«htod nor heated durinc the tim of ohwnc, 
thia taUnt can of tho daiieata nicro-cafaneoe. 

The Buer a eeepe eaa be enoloeed ie aa eWltwally b««t«d ehaabar 
o, and in thh vay the preparatioa tan ba m ai at ai n a d at a oonataat 
fanrabto l«aparaturo luat aa in a bacterkk^tol obaabar. TTim 
boat aide e< thto rtoibw » of ^aee «hi«b permita paaaye of Icht 
rayt. tV oeukr emtrcee from the upper p^ of tho chamber, and 
at a conmiMDt plan oo the aide are knofaa for nuukUng tho foeuo 
aad tha naoreiDtsta of the annor (pL S). 

To protoni a ioai ef eowal BMtara of Atm. BDca tha apparatiw 
whan atartod laqadna a ovtain tzma for a to p p tag when tho atactoio 
cwnet ta oot, Oonandm W added a brake to the ehaft of thO 
motor 

Fmally. a epaeia] eparalinc P*rt, araotod by Dr. CoaMUidm and 
De Fnehruae, oeetraflad by a obroaooeter, peraeto aetting tha 
apparatoa autonatieally into merenami, etoppinc U* and atarboc it 
ij|> afam at tlw end of a daaired time. In Cbie faibko tha pboto- 
graphe ou be made auUcnatmaQy at any momant &Md in advance 
by the operator aed ahe duiinc kia aheeneo. IhO ttane reeerdad on 
aanii iaaga the upper ooroar of tho film) abova Uw oxnci tfino at 
which any modificataoo or tnoTamant npotarad on tho Ahn ie produowl. 

Aaothor proUana, not Ian compboated, eonaioto of giuardiog in 
food tha lifa ef the oifasiaiBs and caUa that are being 

photoicrapbcd. Two acoaaaory potto can be utdbod for thia pwrpooa; 
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TlMimproT«doi^ckuiibcr(<ifK«ttvlar)UMltlMoi<ikuib«r. Ttw 
li^nmraa BKWt c^b« <flg. l) «omM ot • (Imb tlkla oe wbkk k 
fttiMkad with mu * rinit 4bout IS ■fflinw'tcfi ki 

inmiftf ^uBuur uid I milliaMMr ihkk. Thk ms IkM «b otwnuv 
to to a iBimiD0t«ra vido. Il k «OT«c«d «iUi • <o««r glMs th*t k 

JnlH to thi tmr-n *T mriM -f r llr- - ‘ TUtaodiaiB 

Ik* okjMk to b« obaamd or* lairodueod tkroiich tb* Ut«nil 



opcoifis ol Om rkf mom oI o te* Wb« tk* pipMto 

hoi haw rataoTod. tb* lolorol opsoinf k cloood up with o itoppv of 

Ik* proTMCA of Hktkmd oir in ifak mokt okontor k ffounlij 
•uflkkat OTMi to aoikfy tbo 9 O 0 d of Uttm darnc tbkr botching. If 
nifMirj. Ike ok ood tk* mdnia «oa be Novoed tbroocb lb* umo 
l*l«nl opm n f- 



The tH choninr ( 0 t* 3 ) rnMiili of * Wf* dfop of *3 of tomUjw 
on o ooTor ikp b4d bemootoUr b)r noooa «f o bttk lopport 
yiwiiap the BieroeoQp* ( 00 ^ VA ODd D)- Tb* owM of tk* 
drop of oil ittft to tke pekit of «oaU<« wWi lb* |^*« k puroed bjr Iko 
poiat of * pipit* tk* ia*dwin ood tbi livtac orsooknie. 

Tki pipette k oooBaeud lo tke iMUtb of Ike opccotor «itb tvbbw 
B7 lildtMy blowi&c ioto the Kltelf, the Mt«Mue Equid le 
(ha pip*u* end iprood out oa lb* ^*00 UAd« tba oil 
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(ftff ^B) The thkhsMe o( (be Uyw • tl»« nfukted by iAhelnf 
the «BMee of the hqi^ «&«! the eeUc u« UehUj oom;e«Md be(««(C 
the «OTW riif end the wasttf o( the oil (fie. a-O. C«rui* nottU 
flnuiuw, euefc u Um*. «» WwMeie eea thu* ^ 

msdend hnworeWe. In the Mine muuMr. exeeee of cd can tM 
ramovod The nqueeM Uqued. thuib lo lU edbcraiM to the glMe(^ 

form a tbia Uyv Bodar the oil ^ ^ 

OvlDg to ili lliM faiipfo^«n*®to, D?. 0> fft i ftAm hM him# wOMar* 
fol moTMf fiiettfee with the mkmcofo- Oiu rtoden can readily 
appeaolaU thai by coewbinc the lew elewe rcpeodiKad h«e, although 
they ate h-“*^^** •• »ba pafoe of ear artieU. TW him on the 
hkek baekfftoBnil on made I7 wiaf the eluiatieroacopa fifliied by an 
ehetrie are. 

lUtnbODCCnOK o? auokbab 

Wbaa anmeioM »«»*«»niiUr orgnaiun fiitd tlMCuelme in aahiToff* 
able conilitiim. ih^ ladeego • c haage of fbcin. Certak bacteria 
bacom daformad aad r> mte isvoluiiM} eertate protaaoa eoeyat. 
Whm the eMili-im reenma to a favorable atata, they ooma out of the 
oyete and roeama their euetoaiaryihapea. Plata J, fleura 1. ngreattM 
flva which bare boea tacyeted lor M»e«al veeka. 'laefr 

rirotruJeini ■ in a elate «f eemplau rapoae. At thetr ri^t can be 
Mca a reniffiec amoeba. Tte diameter of thm eyeta i» from 
OX)IS to OX»ld oOliiMttr. 

Piewe whioh foDowv, tehen at 4 o'clock, ehewi a eyat OB tha point 

efbcaak^. Tbapniac^ahoerathaTatyUMikemoTeMaitaeftba 
paotofiteBl of the aamba to ila eyet aad a Miracefla vacoole kae 
appearad. At 4 ;M, the amoeba tM» ofmthe oyet toward tha right 

(fig. S), and U 5:33 tha youag amoeba aacapm througfa thle narrow 
opmimg (fig.4). .... .. 

fifitn i ihowv a youag whaeh ■ heginaing to take nowriih* 

BMBt; it ^ already cellaeted aavara) baeuria with the poateefor part 
of im body. Ftoalty, figura e refnmte tha mot uoual mod# of 
reproduetioa of the amoobca e i aa^ dirhaoa. 

DITDIOM or TEYPAMCBOkIXfl 

Tba trypaaoeocDei, atoMf wbkh ato fovnd apecha palhogooie to 
ma, eueb ae T^yfoaowm gam^Stntt, which ie the agewt of oWpiag 
•Ubian, an Proloeoa. They gieeraUy mohiply by kmclMdiDal 
dirkiOD ai tbown to plata 4, where trypaacaameB era towwn wido- 
toih^ among tha qthaneal rtd blood eeipuaelM to tho blood. 

TBX un OP AMOBhAt 

Plate fi, figure 1, ebowe eo amoeba fting ooutiihaMml whioh oeo* 
date of an alga. It to 13 mtouMa 60 aoeosde paM 11 o’olock; a paewdo 
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po4iuin ol Uw klWMb* H Ml th4 p<i4ot of #AfQlllnf ths MtMIlltlf of 
w ■%« TIm pModopodium prntretw ilooijr oboot lk« 

i^ftUiMAtMihoinibf^S.t«k«iiMMnMMUla(M. UBoalfy 

witMnw», tonTtng with it (b* fik«MOt which pwMtmUi o 
W.>ll 4 UMAIMW into it* paoteplMni (BC't, Ukan at 11;S2). It it hj 
Lii.iu> moTcmait* rtpcoted Btnjr Umo that (be eaiocW ehawh* 
(be eotire filuMat. 

CerUan MwoeU* ere 4U« oetirnhwl hy the peoioplMoi of eelb of 
■KOde. In pUte 6. fiicon 1, lb«e« ef* ehoire two eowehM hc«eed 
agUMt (be Moee pioot eeM •sd ■Marhirig the oaUnloee nn«hreo*; 
the »»»>* w il;26. At U:tt, the eaeoehe m the jifht hae pkeeed 
(he wan and ebeocticd the mI cooUnte which paae iato tho ataoeU 
and form a lante vacuole- At the eeim tune, the other amoeba 
Itaell from the eupport aad moeae away (i(- 3). 

KART 0 K 1 KB 8 I 8 

The foBewbif pietiiroi wwe (akaa of the red bhmd corptie c fai in the 
motlwr eolb of (ho Trboo, (be diaowW of which ie ahoot OXOS 
milKiiwtM. The audMi*. which b eery krf*, oecwpim almMi the 
«AW« call, aad like the eytophun of the rml of (ha <*11. it la nnlatiTaly 
opaqiee. Plate 7, Bcun I, takaa at 7M, riiow» a cell tUt b roady 
to divfda. The protopta«n a aaimatad ^ eafy tlow moeefBaata. 
diffcwlt to diatnfuidi by diroei examlMtiMi, bat cieariy rbibte in 
the projoctMi heoauto of (he ea U ntameot <abo4( »0,000 timaa) and 
the aocrioralirai of lha moeanMota. the epeed heinc naultiphed, 
aeeordisit to the caaa, by 18. 48. 113. aad erea 440. 

At (hb early stax*. Ifaitre nay be ohacrvod a totaiioa of the aiKboe 
hi tbe pbaie of the pwpamtiew. Thb roUtaoo may be, in ana mm. 
380^ in 8 mmulm. in another cate, ahonl 338* in 33 mkittte*, in a third 
cMe. about 180* in 37 mkiiitn. Probably thb rotatioa roMlte from 
(he etfom of (be audeue 10 embed iftmir bio tbe cytoplaNt before 
dlvbitai. 

There thm ownoa the gradual fommlkn of tbe nadaar epmooi 
the dbappmraaca of the aucimr menbrane b vvy raped (fig. 3 
at 7:48). At thb moiMat. tU defortnalioae at tbe periphery of the 
ceeee ebmpUy. Tbe ipireaM beeomaa looacned and foma 
■tnuub wlikh are gMMvalty piaocd at tbe periphery of (be f«U and 
ia (be plasie of (he preparatioa wbea the ecH b h^ldy premad with a 
o>v«r thp. Tbe traaeverMl dtrinea of the thNode of the apinnw 
CiT«e line to the dwomoeociMC wbkb b«coi to fom (be equatorial 
pkte (fic- * *4 chenmoeomM wtoetod in the focal 

pleao. the phiMe of the lorviUidiaal dirihoa can be followed, thro 
the nMKratioa of tbe new ebmuia toward the pnlee ef the dueler 
(Bg. 4 at 808). The chromeeonua Uxo group to form two daughter 
eudu (fig. 8 4t 8:43). At the moment cf the conetfbtion of tbe 
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proiopiMBi. Umt* cab Iw dirtUfuklMd fikm that nia ptrpMdkQlarix 
to tha pt«— of MCDMOUnoai tboo u* tha ocianocUBit fiUtMBto of tb» 
tpbdo (&(• i Ai )• 

WUla tho nKW of Um two lUnfbtar oatti at* bainjc ceoMnictod, tba 
cbaracUTMtic tiMckarboard anantocrwwt (akoa th* ckroiwMk 
mtworii wiajr ba obaarvod, a»d tbava ia aW aoti c aa bU a profCNaaivo.. 
■krlri fftaf af^aanuua of tte cjrtoplaM caaoed bj tha hamogloban 
(I^.Talf o'ftok). 

Tlw dai^tcr eaib aftar oaO AvWoo tofcaa placa priiaot a 

Twp aUikinc iobukr an^aafanoa wbadt pwpaaairaly «baii4E«a natal 
tbar iwMn to thiir dafinila forma (fl(. & a« II o'dock). Than 
caa ba aaca ia tba ufpv ri^t of Ibia li>taa4 prlun a Itiwaejta tfav* 
tba pbok^l^ fiaU. 

HAEMOLTin or TMK BLOOD 

Tba ptaotomacncrapha of tba baaciwijMa of tha blood pTo a baai 
tea jttdcBMOt of tba hjpotbaaca and Oinariaa Mada ra(aidaag tba 
•tewiMa of tba nd Uood oorpmadta. wbkh bar* boia eoatradwtorr 
«p to tbb doM bataoaa of tha aapacfactuna of tha maaaa of onttnaiy 
isYatafatMao, aucb aa tha aueroaoopa and tba ultnaaerooropo. 

It thould ba NiBOflibarad that tha diatnaUr of tba htnwan rad blood 
eorp Mci a k about 0.0075 mfflliPMar. Tbo rad blood coapoaoln of 
•ar^ ”«*”"««t. «b«i n oowtacl wiib bTpotook aolutioa fln4 
baaoraa aphanaal, tbao athlarto a aU^t abook and fradnaUj baeoraa 
pala, Aowinf a eoatoor that k acaroalj viabla (pL 8, fie. !)• 

toman rad Uoodoorpoaclaain an addolat^ aafstioB (1/1^000 N 
b 7 <droeblane acid, for anjianla) aval up, lb«n b«»t; tbera nap tben 
ba obaarvod a artota tsrbiikty that starta at oaa point of tba panpbirj 
saar tba aitmor, piugraam, aad aoon form a dkouAar ragloa that 
nadta in tba floocolaoc* af tba pro4«aa axpallad frean tb* g l a b nla 

Cpi- 1. fir- 8). 

with tha acaioa of tala, tba owlaatad rad blood oatpimlaa of tba 
Triton aaam to aofUa, eha^Of into a rjIkMlrkat or ibuUWfika foraa: 
than thaar walk duistafnta. cnanmanfinf at a point oa tba pariphs^, 
and Ihk daaliwction proraada nry r^tidl^ in ail dirKtioaia. It k a 
aert of atrippinc of tba blood Mtpuaela, tba ooalaoU of which ara 
than dkparaad. Aa to tha boman rad aorpoaclaa, tha incNilflca* 
tioa of tba Butabrant and Iba dkpanal of tba globular oontanta, in 
tba praaaoea of tba Ula, take pla«a ao r^adl/ that tbera aacma to Im a 
Taritobia aaploMon (pi. 0). In tba rad blood eorpaaelra of tha 
batrarhlano thm may ofian bo ohearrad aiaiBatod partaoko with 
Brownian moTeonaot that ara fraa^y dbptaaad. 

Tba contMta of tba rad blood oorpuaela then aaom to ba Uqidd. 
If Umto k a itrana in tba latarior, it mint bo cotnpoaed of o tow and 
racy &M Oemento which ara mTinbla aron in tba idt ra m kr oocopo. 
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Afttf bMOiotj^ M Mro«u o«n b« tUto rt tU t*d ottMnrfttMW 
r«g»Hmg ita pniwim Tlua kt tht pnpantioa «l tha Uood of Ika 
bM MatAUunr i^rw*a»ia foAuMniai, or Uood of lb» rot iofocUd 
wilb ^^pirobUdtt dottMi, tiw ooieriM, hocmo H rod (lobuU frwjMotlj 
'oootuB p«r(M4}j ibmUa SfnrocliMtM wbieb ii wn to bo (oucbt ia a 
(pi 8.fic- S) w antUo to find tbo opaoiof kt which Utoj 

pMMtntkd. Thik Ifxltcotok ihkt thora vaa k Bi im br k n o kt th* tino, 
ksd oa trrrnirf. rod tha mioom miift bo var 7 Ioom if it doaa anit, 

Aa naj hk judckd trom thko* (aw pketana. Dr. O cenaJkd oo 'k filnu 
kia aitiMMiIj cUnr. The; hara ucitad tha an U i t ao n i ol kchUan 
in tha ooncraokak triiotifrff aociatiak wfaato thajr ba*a boMi pra> 
kMtad. Tbajr prova that awviDS ptetwaa can aidd aaw and procka 
ebMTklwa* U> Uoloflical atiKhaa and that thaj («o (umiah urUutaUa 
rtcorda, tha aaab^ of whkh furtbera naaarch, m ««U aa pro^UoM 
vWh UeiEtkto laatratUMt. 

TUB MKJIX9 Oy DBPSI«SB Of TRB OBGamBM * 

Whan an Infaetioua diaaaaa ia ncuf* eartain indlriduala pofiah, 
othara baeooaa kek and then raeover. whUa atUl othan an not auackad 
bf tha rthfan Tha laaiatanri to tstfctiaa b dMfnilid bjr tha Um 
iMmunity. Tha mrrtinaftiT o( imnmnitr ara indwlad atnooe tha i&oat 
enmptaa paoblama of raaaarch aladiad by fakdocMa. 

raAOocTToaii 

Mauhnifcoff, a atudMil of PMteur. mada koawn ia ISO eoa of tha 
BMMt aati-re naatia for tha dafanaa of tha oifaniiM acaioat pa t hogi n a c 
a(«Cla~pha(ooytoaia. WUk obacmaf tba natntnoal p g o c aaa of 
thia acholar nodoMl that thaaa Tory ihnpla unkaUidu 
offantanaa on aihTinK is oootaol wttfa n food partkia aodt paaudopodia 
i>»c nmound it and, aftar wwlnain U, atcalf U. A Yaoaok loma 
about tba partick tW mgeatod; a tnta difaation proeaada: at tba aod 
of a rambla parted of tima. aronrdinit to tba naturo of tba partkia, it 
dkapfienra. A ktx* nuaabor of atim**^* (aod on bacurta (pL 10, 
fifs. 1>4). Tba prutaaa ia obaarrad in otbar Pretoaea. 

Bat our earn orKuiaain poaaaaaaa whita ^obuka, caDad lauoooytaa, 
which, by tbair aaorpholoi^ charoc4an, p r aaaot analofiM «itb ew* 
ooopat^faak amoabM. In tba baallby huaaan offanioB, tbara 
kM iJUOfiOO rod blood cerpQKlaB and 6,000 to 4,000 laueocytaa to tha 
BuUizMUv. 

Whila oUerriaf tba ba^vior of tba lauoeoytaa in tha pfaaanea of 
raknibaa ktrodiioad into tha blood atma. UaichBikoC found that, 
lika amoabaa, tba laueocytaa amittod paendopodta. atupiUad tha 
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iht - af ftwl cdM Um pbKxuneooo vkiob ha bad i«l 

diMovarad | *f nry < wi ». 

TW mA(\vA wl*b OMUbty WM mwiUtmmm: 

Otn dii«l ifciiMwh^M »ttfc oifUinly *0 U)« tew* Uia nkrob**- 
L’p to ***^ tM*w * c>Hi— lia* »0t boao oUo to utv« Um mj^tary ol 

bow U» phoCDCjt-wkWi •« fw ffott A* potti o< iaOodMtkai oC th* 

microbe «oi»fon»*a of UuirtrrtTtl. AU Choi b lmow». i* that tbo 

B^cecytoi »0T0 kbool {th*y u»Tom 3 boi m m Um by umm of 
(Iwir inmolinM Bwvowwwto, aeoQ><dui« to tli* movifiC photoBmoo. 
mpUe rHK>“>n>' e*a fo out fiom iho Hood captUanto 

(liipartww) to iMo botwoM MaUooary odk. la tMr offort to n«cb 
Om pobt ol tofouioo. , ^ 

Two eat^cm* of fki«o<yto* *to dtooibad: TV « 

tnd noit ntatmaom €oa*» It b tM 

upTriiWj ilM nab to Um *tto<^ el iaTadsDC nktboM 
ud aUe«b th r*" TV naerofthafoa interraQO to the oombat aa tV 
raarvuanl of tV mtereph^:«Va OM of tV kttcr MKCumb* without 
Vvi^ d^tod tbo abiorbod nkreUo, the OMoropUa* epoedOy 
incwla tV aicropbiw* cramoMd with Mbfobiaa dWMttto. 

tmmadiatdy aftof tV poetntioo of bactoria iato a Uviag 
onaaimi, IV adcfophacaa noh to the pcaat of ioficik« (pL 19, fif -1) 
and oonuMooe to ««<jlf the mtoudon. A tn** battU takae pbea 
(fif. S). TV rbnteNMtMato of phacooyUa oontkiue to ccnfrefaio, 
and t b4> ntuBbcr ccscnlly auataa Ha naaitniB after 10 to V Vwn 
(Ba, I). TV maoropbBIM «U^ arbo m the if il ie n . tV brtophaeie 
oryaia, aad eoMt the eoAoectira tbawM amro latar. afur 0 to 14 boun; 
they Mfuli the daiaacad otOa *«d the aaioophafto that have pao' 
oopibad. A ifatte aaocrophaco ia eapabU of abaotV&f from S to 10 
Bbcrofilu^ evammad fall of Bokaobea. A potytMflOiOMidaar bo- 
weyta (mkaoplilt*) itMlf can abwiffa aa many aa 30 aaicrohiaa aporm. 

The akrobea eo Ihbr part attenpi mVaoeo. CMtate 

oMw, Mch ae the Manwi haeOua, aaoato a toxhi that ranaoTm or 
dMtioya the phiMPXTtto: other*. ^ Uictf prodiebtu muJllpbcatioa 
oww aa uje the bMMi uadwrxM; thoee which ar* amorwl wHh a 
(bitanowa eafouk (the paruaaotoo m e and the tatndi. for Mampla) 
or waxlka capaub (B. Memkru). or Iheaa which hare tuna to form 
•poraa (uitkai bacteria) reebt the pba(ocyt« aggpaMion. They 
pcodoet ovw fcoeratioiw of nuerobe* amooc the phafoeytee which 
are ahaady wilMhlH hmI Ibw kfoetten rpcaada. 

TV ph^ocytie dadmaa ir partwiUariy aclira at tba tonea krai, 
b of futrt oi iV »"■»*■»« of tba ili(aatrT« tube and the mucout eeextbaa 
of tba diernttre lyMem, at tha waakeat pohito which ara in contact 
with tba Bttvkir BTiieuiuot. 

It aheuJd be weted that there she asV in aertfal ergana fixed ek- 
maota (noMoolik edk) aiach ae tV Kepfier eeOa of tha fear and tha 
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nlunkwytM m Mpabto of dmttoyat bftrtcm by mculfiaC 
tbon io Um Min« fMbkm m do tit* fhagfKjU*. 

To Mmp Ik* fttM iMRt of brmcini; to Offat tfao 

roU of Iko pbacoertw b tho utunl dcfaDM of tho orxadHo, bui 
9»Dtnrjr to hlo opaian. Uu* bmob* of d«faoM k »ot the ooljr ooo. 
lU bterwototkw, wUek k loo **elu*i»o. loktd BsmomuB eonlmdto* 
taom, MMoioUj la Ownoojr It cMOod • tfua KkollSo var of SO 
you*. Whik Molcbkikoff and fak puplk baktod tb*i U>* priaotpa) 
factor of bnzmiaity k pli**oeyto*k wh^ e o fti K i Iko mltfoboo o^d 
dimio tk*M, Bouioirailoe, Zkflor, Ekrlioh, Bohrkif, PWffcr, a^ 
ath« that the pradpal factor of biawaity rwlo u Ik* 

bacurieidal actioo of tbo bonoM* and Ik* blood of lb* offwkn (Iko 
humoral iktorf). 





PfoiS«r oooiribDtad by tko foltoviac dwnooatratkiii* Ik* l»l 
oxparuBMitat arfonMai* uipportkic tko koaor*! «k«e*y. 

If tko porimnoal axodation of a fuin*a |kic k eoUoctod a k^ hottf 
afw an *aniUoa of okokn rihrlo* karo ban tnieclod bio U* pan- 
toe*«ra, tkna nkrioo pmmt their wual app*araao*; they ara oaotilo 
and bdopoadoot of oaoh otkao. If a viaailar oparalioa k Mado oo a 
fuiaoa p^ which aooM «i«a* b*leoo kio l ooeitod a rn aam ort al dOM of 
th* —"!■» ehokra oikno*. Ike ribrio* bononw actlotinatod, immbiliawl, 
harinf loot ikok fot» a*d pro m t a graaolar a^toct. It k orldeat 
ik^« iho hWut MfUM of tho orpiako lannwniiaad (b Uik <a*o probably 
Taockaied or arlifieUlty tanmunnod) acabM tko cbokra WcOua bn 
aoqnkod lb# power to doalroy lb* mkrob* of thk bttolion. Tbk 
k Ik* ebauMl pbaMBMMtt of baelanolyik (If. S). 

Baehiwr, porauiiv lha*e •ludk*. dkooTwod aoUiral ha«aiolj«k. 
If Mio red Mood eerpwtek* of ik* *>h**p tn btrodwead bto •oroin 
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•f • tmUiit, (b«r AT* tb^ m aapgMtod BttU by BuU 

k tb« bott6lB •f ItM tah«; tha Sqaid inalinf OD tb* turfso* b c e OBMi 
«Wr and eolDriaH. But if tbeae Maw red bbod «orp«Md« «( tiw 
•beap an nttodoMd iato doff MruBi tbay do do 4 fail to tba bottom 
of tbo taka; ibay an dwttoyad, and iha liqvid bMomaa uaifanniy 
rad and tmiihioant. Buohoar attributed Ibia baamolyvii to a nomu I 
aobibb pmdpla oaaad timn (BuoluMr) or (Ebrilcb). 

Bordoi Bm fMoTokad arti&Mlty ia iba blMd of tba rabbit the Csrma- 
tM of a haaowlytio aaniin oapaUa of diwolTinf Uta rad bbod cor* 
{Hudoa of tba tbaap. Bariuir aaada four raia^aa of rad blood oor* 
puaeka of dwap mto a rabbit, w p araUd by wtarrali of 8 daya. ba 
liUarmniiil ibai. I dayi aftar tba laat la)«tion, tba rabbit aanim had 
aeqairad Iba povar U baiwiywi of tba oorpuacka of tba abaap> 
Bord«a tbm dmoMairaud that kaaaaoiyiia k apocifie. For eonniplo. 
tba atfum of a rabbit tmnwiairad wiab tba eorpuiela of a ahaep db* 
aotraa only tba corpiaclw of Iba abMp; tba aaruin of a rabbit im- 
«itb tba oorpowlai of tbo bocaa dbawlna oaJy tba eorpnaolaa 
of tba bona, ala. 

Tbaaa axpanmanta abov that than can ba aaalad artUtciaOj a 
•paddcdafmMoftbaotgaaamftbatirtoMy.diracaadootoQly B«aWt 
tba baotaria b«4 or«i afaiiua an aliao ealL Bordat bia daoaeaiatratad 
abo that baamcdyib raMtta bom tba atabinad aetiaa of two aub* 
itancra whkb ha calia «hnn and MartUKMlrfea or amdota fd ar. 
Whila alaxin h Craffla hmI daatroyad by haatiof at bS*, tba aamibihn 
trioa ia daatnyad only by baating at 40**48*. Tha irabnaaMd pm 
aiMa h tha oonMl animal; the aaeoad. ■paafio, ■ lacking in tha 
aaanial It origiaatw in tha ottatuam htto irbfeh aBan oath 

bara bam iatfodaoad. 

Akxia. whik bei^ ia pdndpW able to doatroy an alien cafl, ia b* 
rapwbla of filling thia rala by itaalf alona, bfwwtia it doaa not bava tba 
power to da m. Tha aanalblltaat/lea pkyi tha rola of tntonnadiary, 
of mordant; it fixm ttoalf oa tbo afian eaU and pennlta tba ahtio to 
aaarcaaa it# own daatru<a«ra actioo. Alaxb ia a oonnal defanaara 
pruetpla that ia lauod in tha blood of man and aniowb. QipabU 
of raabating tha aoamiaa mradtaf tha organkm. witbowt toy daa* 
tbctbn, is partiet^ tba bactarial patbcfana, H baa to ba aidad by 
tba apakfia amubdlkatriaa. Ha ia meraud automatieaUy by tha 
argaaiiaa wbm it la bradad by an alim oall or by an btaetioua agmt. 

Tha BMHobh inraaiuo of an orgaiuam aithar atparinioBtaDy or by 
diaaaaa proTokaa in tha organiam tbo alahoratioa of prepariiM a oma 
tiinai dimolTiaf. n j a wfim w agglutinatiag, aonatimaa both. Bacio* 
iMyda k qwoiflo. Tha productaon of it can b« dataminod axpari* 
win tally by tba tneeulalwn of Iha anitnal with weak maerehaa. 

B'a bava acan that in lhaaa aipartmanu ITalffor bad datacmioad tha 
agglutiaation and tba grannlar diginaracy of tba ftolara ribfwa in- 
jaetad into tha paritonaum af an imiwpniaad guioaa pig. Tha aaaa 
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pbMUMMOQ VM Tffiflori bj otboT •cboUfi foT difTMTot ncntbck 
B«r4«* hm tlxiwtt ibAt tkMM b«cUml rttitt hmtiof »t 

M* C. The •o’lttUiilti* M« (liut ladvpMitakt of alcaia It tboikt b* 
^buTid th»t af^utuiAled micnbas an woi i»md: Bomn on tha 
collw* aMdU, tb«]r pw 1ft* Mixn*! mktvbtB. 

. Th* orpuim eaa thu* dafand itMlf AftiaM tii* taradiaf mierabM 
b)r pb*coc.vtk tcliom tad bj WabonUioQ of proptrtim totb tt ib* 
■i—ibniwlrif**. bMUcwljiia*, ac^atttuaii pi«dpitla»i ate. Tli*** 
tubtUnott majr ba snitad uadar tba tarn a&Ub6dUa. Otbar aiparV- 
maata bar* prarad tbat otdjr tha aubalanf vtueb an of a protain 
Mtora, for axaapta, thoae wbkib art danvod from aninala or plaata 
(Tnft. rad blood oorpoadt, anift, albuimaa, aanuna, nierobaa, aie.) 

piovokaUdaaUbora^of tbaaattboiiM. Afltbaaobauacaaoapabla 
of tsdUnK tba forwatioa of tbaa* aalibodMa art KToopod yndar Ui* 
(arm antifaoa. 

■AcmuorBASi 

Thai* aidat* aaotber prindpla of dafaaaa, aayaaa r too* baoauaa it 
ramaita aaalad tcainat our natural "«**"■ of mierDaDopk innatifatMm 
and baoaoaa a p oeaeat oaoaot ba raaebad regarding ifie a*(«ra: It k 
boeUatepbaf*. 

Tba dafinlrtoat of it aa gifan br Dv. D'ifaraOav who dmontod it, 
foOeva; 

Tka Irtia prtadate, wMak I tira aao>^»ae»aai tMnOfaila er b 

a naetbi Uol Baklpkta al lha iifftMi at innWma at hanirta. U 

iiaa.iiaw «< •mimaulm. oWab W MeAalMr adtivabb aotaa, la attra, ta 
ila OMmhla foraa. 

Tba^baatariopbic* k euliivaUa Kka tba nkrabaa bat it oelp d*> 
Tdop* at tba mptnac of liviag auerobaa. Sowa in a cultun of 
nkfobaa, it proaokaa tba daariTig up of tba eulturaa is la^oid madia 
and tba fomiatton of daar axpanaa* is tba oritwaa on a<^ madia. 
pbatwiMoa that pcor* iia powar of bactaiial deatmetka. 

lU bactarkidai aotioa i* manifaefed on a great nunaber of miciobaa. 
For atample. tba Shiga dyionUry badUan, nbonUad at 27* during 
tbraa quartara of as hour to tba aotioa of tba baaMriophaga, ahoer* a 
bad oefor; at tba a»d of an bow of acUoo. tbaro naj bo found onij 
gnuKtlatioM, ramdua of tba aferabiaa aobon Altar 10 boon tbeaa 
granulacloea dkappaar and tba bouiUoa baoomea coi&jdatalx dear. 

Aooordiag to D'BanUa, tba pwatnea of tba baetariopb^ in tha 
organiten ia mandfeatad aapaaaHy al tba momant of conTeleoeaoaa, 
It resata beating at 78* and can b* cofaeroed tat aotara eultara for a 
long ttana. P'UareO* conaidin it an ulUatnieroaoopk orgaaiaaa ep^ 
ctboaBjr patboffmie toward liraig niMvoboa. In other word*, 4b* 
bactarlopbaga baa Ih* raUtioo ta lbs auerobae that tbs mietobM bavo 
taitb* orguisiii. 




jgfl Amraur NsroftT miitbkwux iothtotiox. >m 

C%ruui ^>oUi« tb«f* Um VMM of D'HoraDo: cm tto muwy. 
Benia tmi ctktn balirro (kot tbo boctaciopKac* moUty ■ ooly o 
ptOMftT »cq«rtd by lh« wiCTobf ImU; • aci%n**y vitUtio® 
mum ftvoi lb* ber«i*Ury lytio priMifU. Ho boo odvoMod wofchty^ 
eifomoeto in lovor of iMi iotocpntalioa. 

AymosiM Aao csmonxxn* 

Bwtf ond Torn bof* bon tho fin« to £oo»tw iboi ofcUiB nO- 
orob« on tooik to on ocRooiiBn bMOtM* thoy oUbonto poiooiM (hot 
or* aolUd tosiw. Thmt toOM. mioc4«] oiperiaMnuUy, we oopebk 
of proreUoic Ibo moo lyniptecno la tbo onimala m ilew tbo Unaat of 
wbldi tbo BKoeb* b tbo ofoot; tboy <oa ooaoo dooth InjoOod in 
rauB dsMo, tb«y otlBonlolo tbo produotton by tfao ocfiaiKn of tpocifie 
iBtibodlM wbicb ora celiod oatitoaiao. 

n. ViaMOt d ira o aarwl tbol oacUia fotty oado in eombiBolieo vitli 
bovo tbo miMfkoblo profMiiy of aautnfidnc tbo most mIito 
to obnoot doow. Ho bno dMTMtra^ 

vbm tneoo of tbeoo bodara ora oddod to aniofobaon tostm 

of dipbtboio iMtdiuo, Os^n^ium baaHa. ooJiboeaioo, 

dH^dtOM mdtmahi owrfipot. olo.. they BMtnttt* tbccr potbofMia 
wtbm oflor o oontoco of froiD aonM bioera to 4 doyo, ot * tamporeloM of 
4d toM*, oocordi^ to tboBotuTOof tbo mbotoan tad that of tbo teasn. 
Tbo Ota otpport toxim that trotUd ap to deatt of 600 to 

1,0OT tlWM (natar tbta ooo BMOtol dow not traotod. At tbo otato 
tMoe, H. Vracoat boo tboam that tocow tntuaaood by tbit traotoonl 
on not Mtiraly dratroyed. They tob^ in dinct oeaibioat^ with 
tbo narillt of tbo ooopo adaorb^ by Umol. If oorao oad ia addod 
to tbo tatasHa bit boM trattod tad bonoDO iaoetifo tor 

tbo oaiaMl, oad wtue tbit miztuto te bxuaedattoly mjocud, tbo 
oaitMl hM totOBUO la t oteoadory vtakar lerm. Tbo toiia hto that 
bton ifBply aniaebiliaail, tlrafpiiood ia tbo ooiaploi toon >oa|i. Pr<o> 
tmir Maeoet boo (ivca to loxiat ia tbia itaio tbo oamo of crypto* 
kudoo. 

If, to iba aoutrt&aaf loaa, tbcn it tddod, 4 or 6 dtyt Utor, ono> 
foarth or tmtliiW caloo coetiiaotor of fnah toxin, tho nitturt dow 
ml bocooM toxie, oiiicb fwoTM (bat tba pura texio bat been ooutrai* 
ktod biolo^f^ by an traiUbt* oorplM of tba ebMairat oatibodiio. 
It m ovidwt tliol tbit mrplai to doitcbod frota tbo moloculw of 
oyptotoxino to thoo ii ito^ on the nkoUo of fraah lexitt, boceuoo 
of iho law of nelocoUr attrtreioa. 

TbOM rooMTcba boro led tbit Kboltr, broauto of tbo widtrity of 
Btodo of aclka of tbo aotitoxiiio with (hot of tbo erypiocoxie o^to, 
to lomuloto a tboeey of lha goMral ceaMitatloa of tbo antibediat 
founded on tbo laort of pbydotl cbomiotry tad of m clt c ultr tUrartioa. 
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A diagrun (fig. 4) ijriThwim thii dMoc^ of the oonMitulioa «f 
Um astikocUM. T rofiNMnM th« Uiria aad A th« antibody. Tb* 
inilM aotItiM TA, tMUtra] ud iirodooUa irtm Um aatiuizie, ba- 
XcocDia Uw center of auncUoo for ibe oUicr trw molotefoa <4 (be 
IoUb T. TWvMa {TA) + A' + + A‘” . . . Iboa coaakteilM 

■ an aeoBiaulalM of antitone energy o^bfo of naotraliaiig, thankt 
to Uw «EMte of A\ A'% A'" . . . tba MV toxic tncalla r. T\ 
V" . . . viih vhkb it couMi u contact. It b to ihia rupanatura* 
tioa ibat Um faet tbotild b« attitbaud tbat dM aannn of an iminu- 
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DAMd trninrrf! t^Utnm ia aotihruiiai to tbo ktitklrodroid» viueh tkb 
foMwai has rmiTod ia UuU ii to t«j id tarino (<ipbthoi1a» 

lol4Diio« olo.). Udo Uiooiy proa, ooeotJnf to ftof. H. VtoMol^ tk« 
Mt«rfir^UoD of Iko thonpoutk itfooto of tbo Mrau a» woO io tfao 
MtraliilAC actioa m ntto. Il abo oxpUiM> It | 0 «o wit^t ootuCi 
I be pfoduetioo of inuauttitjr in ikk poo^ 

oexetiVerov 

J«il •• Ibiee lie?o boMb objoolioDO dtfeeted a(amst phasoojtoiii 
biii« oo«iiU««d M tbe imiqui pfocoM for the dt(MM of ibe onru- 
Mm. SB ibe mine eeeDBOii ob^taone cob be me^ to lb# tboor^ of 
eBdbodioe beisf fiBriffared oi the eipleDetkiD of ell la 

9B4ei.ii^msdU9l^tioti9tth^udcx^iMX^ntiii^UlhiMViienU 
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to tO» vi^lto•^ Mgutom doM set Iiat* tim* to ptodae* *al^ 
bodm oail it Moouabt. 

Th« txkuoem oi lb* toek paraea to tho auko is tba b»Ml« batwMs 
ttM iniiiinMir atocfob* ud «b« oolonJ defauiv* atometo (atonn^ 
er tbo ooqoDad dtoacaiTa diaaato ol tbo iafoetad tffootora (phace- 
«flm, boBtarial aatibodtoa, apocafic aatitoxioa. bauarioljtona, a«a.). 
Howvrar, ia a var, all tLa oaaaaa of dclcaao or ■(teak ahould eoepante 
io ik« plan of tbo vbola. Oaa «oa auppoaa that It to tha 
kf Ota ananam vtoco Iba anUbodtot aarra as wtnliMjr to Um 
to dMamiaa tha deatmciaoB o< tha path t ^cal c o^oohaa, 
whfla (ha astitaatoa ttoa ■krohiaft pelaciaa Tha rato of 

tha phiifDe7<M to to btiot about tha dafiadte dtoappaarasoa (bf «• 
gaUm aad dtCMtaf) the mkrobaa thm attenuated or daterojodi 
but thax caa alao dattioj bjr tbamaalvaa ■ ! ■■■ carteio patko(aBio 
nictoboa. 

Oaad funnkaiinic of all of thaaa ri—apta of pratecUoo. aitbar ioMte 
or ae^ulnd, to oftaa datonuMit bf tha gaoaral oaoditioo of (ha 
otfania*. Htsmm, haalthj livte|, fraah air, phTtooal azmaaa tom- 
oibuia to tha otraa^thwiBC of thto atatei Ob tha ooBtranr, lack of 
hjcMM. axnaa. ia a word, ararrUiiac vhicb oauaaa (ho 

ttiakwiii^ of (ha orgaoMaa, wdariMiMa tha rafiitiaoa and ooolitbutaa 
to tha atotofjr of our aa«ntoa, tha aokrohaa. 

noall;, la too m racall' that bactartdockai aociMa haa 

danoTond teothada far lalaforctac* k? TaoanatHO. b^ aarothwapj, or 
bj tha totrodiartioa of Tanona dirona ohanaral aabataixna, (bo 
aauiral ratoitaara acaatnt a cartala auinbor of pathccank afBote 
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INTftODOOnON 

*tTn* imoMKitfial nuw ba* «nio;*d IooUbc baakrad, b«t U 
ia Ottly witUa (ka Ua> eMtarjr that Um rwaarchaa af tba («atO0at 
■w) palaaoickfu* hava aUawad bin to aaa tbe tartb aa h vm b^ora 

bahiiiMlfaxutad. Xowadajrt Um aUaacB oraatacaa that paopUd tba 

pan erm appear in Uw Susdap uppimnta aad kba onana. and 
(bo fact tbat wkat m atm drj laad Buy bava beu OBdor (ba aaa ta 
kooirledKa. To tba aUafeal of plant and a ti l nal dklribu- 
lion, or biocaopap^i loof-fona pant ia of partkoiar lalamt. 
Wo know ibat mai^ brin( ibin^ eovld not ba foond wbara tbay ara 
U tba laul and M had alwayi bam naactlT m Ibay aant today, and 
only a atudy of pa l ocfoof r apby, or (bo goofrapby of andaat tinea, 
will uo to undtrataad bow plania and anlnala nnvad about 

oTar Iba faca of tba mrth and noebtd tba plaon wbara wa now find 
tbrir Urtne A n c n d a n ta. 

Btudmta of both pbytomnpby, or pknt aatxibuUon. and 
faecrapby, ar dittribnOon. muat dcfnod larfoly on tba (aolo* 

gbt to tall tb«n bow tba land u>d aoa waro bounded in tba piat. 
^ but ofu* Owy «an baip tba faelofnl in tbia aary mattar. SMdiaa o< 
Iba rdaUoMl^ of Ktuc thiiic»> both raoaat and Mnl. fra^o«o«iy 
point out that two idaTidi cr c oo ll n o ft ta noat bara bo*o o oana c tad 
by dry ksd at a c^taia ceol«ClMi tor aumpla tba ooonaetson 
of Ato^. with aboria aeron Barinc Strait. la tba auna way ^ 
cloaa rtiatknMlup or idantiiy of rarioua (fwoMo of fiabea and otbar 
nwino OA tba Paetde aad AtUalic oeaMa of PaxuM tbow 

that Iba two oeaana wno oneo eooMatod otw wbat ia now tba latbaiM, 
and at no Tory dirtant poriod, goologioally ipoalaiir. Ia faet, ^ 
(wilogwl oftoa dopaoda to a aeoitdarabla aslant on Iba foasd rtmama 
T of oneadmmt creataraa for infennallon about Ida rock focMtioaa, 

ih^p iifQ t2iB and otbar oendilloaa ondar wbicb Iboy 

m 
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wmt Jffowttii. w w«II M fcir kifit* a* to ptobaUe Uad aad m* «oa* 
m tlia put. BkctocnpbiAa] attuttM, Uim, iotorlockad m 
tb*; If* with ftokfj aod p«toaatoloK 7 . CMtribvto to toa dtffaraal 
Aalda, prunarll/ to a Imowledga of how hria^ Uunfa arelTaJ and 
laijriitil aad MtondtfOp to a bettor cndaratanding of iba nhancn 
o( land and aea anaa aod of cUiuto dorinf geolosical (ibm. 

for BMBj raaaoia, problwaa are oftoa diAcult to^ 

•oh*» aliho^ MOM voriura have baae atov to raabaa thia difficulty. 
Tba daMical diotribotioiial raaaaRfaM of Darvio, WaUaca* and thnir 
oantcaipocariM iLraw a bH^t oo aubjaeto that had ha«« Uuto 
tbo^t about, a&d maay of thair fsOowara loat aicbl of tba fact that 
tba aoot bnitoatof Iba fintraoultawrre drawn fraoa tbooe iaataiwaa in 
vbkh plain fridtoo# waa lying fallow to produea nebly tor tbosa fint 
in tba fitld. Taar by yaar Iba btaratora of fcaofaecrapby fnwa. and 
aa raat saw atom of pnoM facta pila op, problraa that feniMrtj 
■annad niapla hacotai 1aiTaiain[ly diAoolt to aolv*. Imto ad, it ia 
apparael that tba dato of tba aeunea ara alroady too root for any 
paiwm to digoat, aran ia nlatmly drcanucnbod pcoblama. 
Moat bk^eofraphan of today aro of aocoan^ nanowar tp«<Mlia«a 
than thaer pradaeaaaera; each hu a larfo aad crawing body of faet 
ia hia own apadalty to maatar aod iaaa ttma to aoquiro tbo (oological 
bathgTouad aod kxtowiodg* of the Ittomiora of otbor Aadda that would 
MeUe him to oea datribolienal probtama to trna praapactiTa. It 
treiM aaao that ganaral fcaofaacrapbical roarito of hoUag raliaa eao 
bo raacbad oooa^ya only tbioa^ tba coopamtieo of a poop of 
eoaip«440t apcciabitt wbo can waagb appaianUy eoatradiolory o*i< 
ikooa and nadi cooduatena in oeoord with tba aowutoaa bodioa of 
bidofioal, aw to g w al, p alae n iolai^, aod gaakgieal faet. 


SOOOKKIIUPBIOAL PltOBlXkU Of T9X AUCKICUUI 

BiofMgrapbieal piohli— ara legien, raaglog froa qiNiciooa of oon* 
lllMnial aad ooMnio ralationabipa to inasula dotaila of Ibo diatrih«> 
iMB of ilngU qioetoa, but at thia tima 1 with to apaab only of a rary 
toar of tha breodar pfobtaana af tba artiaal geography of Koctb aad 
Sowlh Ataacica. 

OaaanJly ipoaiing, aoegoographara, Kka Oats], ara <finded into 
ihrea parto^tboaa who buttld bnd^, thoaa wbo do aot, and tba pro* 
pounto of rootiaantai drift. To bagia with tba laat firat, it laay ba 
axplaiaad that Wagonar aad hia foltoware bab a ro that all tba oonta- 
eania oeea fonnad a mora or laaa eocapact laad aaaaa floatiog apoa tba 
tkapcr, bearur rodca of tba oartb*B cmat, aad that oundry piacaa of 
thia land mmo breba oS freco tima to tiaaa and driftod away to fom 
what wo now oall AuatraKa, tba Aaea r i ra a, and Afiwa. D^ta tha 
fulatnatiooB cf tboaa oppoaed to tbia tboory, tbara la a oonaidarabU 
body of weighty aridaoco in faror of it, aad I for oao, abouU aot ba 
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•arpcM tOf '» |w«It Ho««T«r, than ii jmI m mifbty 

kuthonty it. Md aftM th« fitbtt might bt eaoscnMd m bmrlag 

^ aathtf md« Um •rfomtot, I iludl not now coomdar U fwtkar. 

\ Th* brii4r» boOdac* tf* (boM o oogoegrkpbaw wW ar* pooo* to 
yoatijktrr vmI eettliiMfiUl tottoXtioM. wbicb tkty bctioto asiatad in 
^ J*l»t » BOW tb« dMp no. ia oriir to ptorido bn^ onr vtooh Uw 
could Butfcti lo dortUMtiaaf to vUeb tbcj obrioaalj ie»i 
'MBtdhow. 1W iiM«« r*di<B] U thtf Mbool (r» 4 «iatl 7 mk (ia thocvy) 
wbok kalTw er qurtm ti oontisooto to ih« dwf) mb tad niM tm« 
WMB of oeoBB boUoM iaio now oootiDcatB to npUa tMr Um* cd 
bov Knag ihinga tvolrad and stigralad. UnloirtilBBtoljr, than ia 
Kttla ctologiOBl avidanoa for Iba mort bawitchsig of Umbo MbocDoa. 
and Boogaograpbm at* ooBug to dapBod oo Umcb Iom and Um. To 
mj saiad, tl>a meat MdiibU of tboM ‘'bridgaa'' an iba narrow and not 
at all atartltog ''MtJunian Uoka'' of Willb <1«33) and Scbiwbart (18»}; 
Umt ^to Iba uniqua bocJd«« of wbat appaara to ba Mramd gaotog w a l 
and batbTsatno Mpperl, and in additlea, aooto of ibaa an atil in 
eeiarjaiM altbtr at tTu# oocttiMotol ocMinacUooo (Panama) or ob a m a 
of (Wait ladiM). 

Tboaa wba do not bofld bndfM an tba aooffBOgrMbm who. amoa 
tba lima of Wallaoe, ban bald ataraJj and parfaapa a KUW too tano' 
caouifT to tba ibaorjr of tba *'p«rmMMnco of tb* ocoaa baaina.” Tba^ 
do b«^ bridgaa, but r«tf BOdatt enaa. Tbap beU that, by and 
lafga. tha ody anwa that bare anr boao dry land an tbon dtbar 
now dry or a part of tba oontineaul abalvaa, tbat parta of ccntumta 
bava Imm flootUd bat B«r*ar daaply. tbat no ma)er portson of iba naOy 
daapM botton baa aatr baan apniaad into dry land, and tbat tba 
land bridgoB tbaj poatalato oan aooount for al tba migratiMia 
of t aH 1 --—*** tbat ban oceumd. It muat ba ad m ittad tbat tbia 
rrhm ^ ban baao iba moat oantioua In raam iniag tba arailaUa andnea 
and tba moat Mwdita in ita rnaarAw; of lato jaara it bn abo baan 
iba BMot attf-necbad in eomadtfing roairary epinioo. lU foraancat 
ncant apooani baa bMU tba lata W. D. Mattbaw, wboaa CUmato and 
SratutaoB (1814) baa bad a profound and ovwwbcfaniag adact eo 
oaotfy aB rweot nrtobraU toogBOgrapbin. and bat KttU 

on anybody aba. Than ia no doubt, bowanr. tbat Mattbaw*# 
riawa daaom tbo moat canful oonaidaration. and it ia unkrtim^ 
tbat be did not Uv« to wriu tba propoaad aolargad and rarind adilaon 
of biaworb.' 

Mattbev'i tbaala waa. briefly, that *Wukr ebmalK cbaaga baa 
boao an inporiast faetor m tba mlvtioa of laod Tortabratoa aod tba 
pmctpal known oauaa of tbmr pnaai dlathbatioo" and tbat. in 
latar apocha, moat oontiamtal gmipa of a n im a b bara origi* 

■atod la Iba gnat nortbwn bad nmaa of £«raba aad Xorth Amartoa 


‘fm 


343 A.'otvAt BcroftT BunusoooAtc x y fT iiv i i ox. tm 

(Um UoUretie ncioa) aad aicnud «ttiwtrd« rwlUUj, b(o SooUi 
A nMno*) Alricift, ttd ttk* tado-AJMtrkliAik N^OO. On ft or ft 
QoMb'poUr proiftctioft o( tb* world, meli ftroliitioo ftad tuigrftUna ■ 
«U 7 (o rifuftfaft; EwtmU ftod North AoMrioft, whiob hftm firqueoilsr 
boon eownocrod. Icnn ft pn>potid«rftitaf kftd unit, tnm which tht 
•«h<r eaatiiMwtft ndiftlft. I thittk BO ftftrioBi tooeMcrftphar own di». 
■Cno rftdkftUf with Mfttthrv'* riev Ihftl atcolftr dimotk ebaafn hM 
bftd ftB rMrsMWft ifftct ob ftainftl dirtnbwtioo, hut it k qMrUooftUo 
♦ti*t ^ dirreUjr imflTmirftil rtroIulMB itewlf.* la rogftfd to 

hk pcBiilfttioo of ft BortbftTB or1(lB o( ih* fftUBM of SoBth Amoricft 
ftpd other ftontban oonthMSto. how«v«r, U ■b4>«U bo o b owrio j that 
voo tho*^ (lM'7)t ffiimniirin (1900). ft»d otbor omiMot omb hor* 
ooiBO 10 ft dkftcrlp opfwtd ocod a doB, which omphftwi— tbo raUtioB* 
diifft of coruift AlrkOB ftod howth Ammen ftoimk that thoj bdkro 
did not iiri|piiiti k tho worth, owd which. Ihoroforo, wowU doniwwd 
•enw «»« of Sooth AtIftBik Iftod brtdc* to ftooouni for thalr OTWaai 
(OOBuaitjr of orifm. Thw BocaMitx (or a Sowlh Alkotie bcid(« ha* 
ftko hftM ttroogl/ adroeftlad by oo omiiMat aa ftothori^ •• fU^fto 
(1093). whoM thenocUr ftMud data oa lha ottariephpwa fiahaa ar* 
of the (realoot taDportaaoe. 

Xn roviawh^t (ho dbuibotioa ol inairiran conUnowta] (auaaa k 
eoaBOttkB wWh taCM roooBt rtudM of Waal Indiao fraalwwaiar 
flahaa, I hara bocn atnick with tha ftaoouat of BtWolonaftUoB that 
paaaaa aa aouad khthyoiopc a l ondoooa anwag aoofaopoph m . Part 
«( ihk k tha (aaelt of tha iehth/olo0ota thwMrfraa. Fftpara on fiah 
dktrtbuhoa wntton hj eoatpaOaot kkthjolofkta and baaad oo 
BolacB paloaoldatlcftl aod khdbyokciMl ^o** v* ooaroo. aad (ha 
daatributiowa) kfonnatn ia two raoMit tawaral lawftboolo on fSahaa 
(K^a, MaaFftriftoo) k aooreolj to bo raUad oa. On tbo othar hand, 
thft racaot dtyandahle papcra that do aeikt baro boon aacUotad bj 
Boat atwdeato of aoofoofrftphjr. I haro oooao aoroaa bo nodam 
papar (hat aamaftamaa tha breadar foociwpliiefti aapaela of tha fra^ 
valor flahaa of North and Sowlh Aneatoa, and, in tho beluf that oath 
aaay ba of aoma faworal intafoat, I ah all altaoapl to aupplj thia want 
k Tarjr bikf font At tha aaaM tlma I ahall ^aak abmt aotna af 
Iho kophcalkwa of fnakwatar fiah dktributioo k tho coatrorBraial 
^iMattoa of Wait ladiaa paUofaocnphjt bwi, in ooaophftiwa with mj 
thaai that biocaoRTftphieal pwHiaaw oaoBOt bo adrod oa tha ovkaaea 
of ii(ia(ioap,t ahall not pontifjoatnatlanllcDow I am notoompotaet 

WBAT AU ntlsn.WATU nUBT 

iiaportanea of frcah-vatcr flahaa to atudanto of coocnpbkat <lk 
trlbotloD dafMMda priaarQj oo two taete. Flradjr, oartftan f-mipTr of 
fhhoi pooftaM an ftaeioat phpkokcioaJ kftbility to aanriro k aaltafta 
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ntcr. vkii^ biiwk (kaaV ** mcuMjt m mj Ibowd aiuibaU 

flAeoft^, on tiM Uiui, lh«^ nr* in t x n p i M y eonfiud lo ib«tr <nra 
_ pArticuUr drniiuc* >7nUB> ud CAB oijpMA £fom oan boUtodMNUn 
^ to dto oei( oii):r thrcHig)i Um rfoir pkjinocnphknl obnact»( 
iIm load itnif {ainABi ca|»4«m^ •!«.). lluougbiOiit lb* vwld tb* 
ndfnlMM ef b«db-w«tor iib«* o?ar wUnair* «aotuMntol nn** Iut* 
bfCA ■rriiMrrnlj ilomr tbu Ibo** W ntnoal any crtotora 
that CAB snap, arairl, mtk, or fly, howerw cfowly lb*l «mWm 
DM y boT* b**B bound by ti* aeokii^eal tdoraacca. Tliiiiiaae*p«tan> 
ally wd mualraUd by Oiatral AxMciea, whar* (b* Btarpasatrackn 
of North and 8o«tb Amcrioan fauaa* baa pro e oad ud h May poop* 
pnwti^y to tb* limit of oUmaito tol«raaoa, bai wb«n aa Inly 
Ncotroptoal (South AmvicAa) fradMrator ftab baa cotton tartbcr 
aerib tbaa Tax** or N*» Maideo, and aoM tndy Naatetic (Kortb 
Anianean) (attbar aontb Ibaa Nwomcua. 

Tbaro ara, of oouna, axoaptional matboda by wbicb flaba* Bay bo 
UBMportod. ‘'R*4 m of labaa** aro Hifloant^ w«U btoa* aad 
autbcatieaUd to aiaka il eariaia that oydoaao windt, in Ho*bic or«r 
b<> diao of «*tor. aomaUmB pkk op (DaU flahaa and d^»o^ tbam at a 
dtounca, alii aUta. Il ■ poBibla, too, that a flab aaci* or fvdl nii(b« 
drop or dUcoffa aliv* a e*n|d>t ^ havinc oa m ad U orcr 
a difid* batvaan too didimt riw oyoUiiw. But tba fra^ntly 
mod* atotomaot that lb* acfo of flabm an dirpanod by acUMcinc to 

tbo f aaO of wadi^ Utxk in I aboold aaaaa to Iroobt* BOCfoofnpbn; 

awb a uelbod of tnniftertAnoa ii poaabla, but nlBoat no fiah acn 
ar* auflkiMdy radatant to narriro diylnc fat tba air mon than a nry 
for rt‘***>'t* Iba Bain foot to kaafi in mind k that tab diatributlee 
ia Buoh mar* r^ular and undcratandabU Ibaa il would ba if Umm 
■ naual tfilhoda of traoiiportatioa wars of Buch inportaaon. 

Om faei that boom aoocoographaro who bar*daall with fi ibta ba?o 
nnltfttihf i* that tba ftabm to wbkb tba adtaetiro “fToafMratar" ia 
appHad dif » widaly ia Ibo actant of tbatr tolBaam of tall wawr. 
Tbcr* aro fraib>iraCB fi^aa wbkb Mr« awim bto aalt vator, aom* 
wlwcb nriiamnnany do but <an anrrtra it only for a abort pariod, aontt 
wbkb habitually fnqiwnt aatnnriB and otbar braakkih water* and 
InquanUy aotor Ibo acn, and aeoBa wbkb oiicnto bncb and forth 
boiwacn rivtr and oaa wlbar eontiaually or poriodkafly. It ia plainly 
aTidant ibat a idi wbkb MB fwim tbronffa aan wntor fiOB ona rirv 
month to aoothv ia not of mncb UM tat atudiaa of tarrwtrial noo- 
caoftopby. . . 

Tha 0 ^ (r*ib.w*i*r fiahaa that naad aopaaally concern un at 
praaanl ira tboaa of the fine two of tba oatacoctoa 1 bara j*at bb- 
tioned. TbaaatwocatocorkaIahaUdirti n eu w ba*a y nin i rydwkian 
wboa* nawtahnri ara rary itrietly eonfinad to fnah watar, and a l a r aa d i 
ary dtoMoa wfaoaa marnban ara trotrally raatrktod to fnab wator 
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but ooftio—My «itar tb« m« rolusurily (or riiort poriodi. The 
MW giMip* ooi opoc iM colly pkcod ia diTyoiic (ndc off iato irtMlly 
OMno* foraw. F&aoUy, IbM or* * nuinbor of cpocio ob 4 foeora of 
c«H>««Ur fuafllM thut bcTC Ukco up mot* or Icm iMniuitBOt nui* 
dcBOC ta frciti water. Meet ot Uuca rMuni to Um mo to rpowziL 


TRB QBOtnV OP F&ESa-WATKB PUHEB 



TW fwb'weW fiebae of tb* pcixnory cod cccondoy diniiooc teod 
to group thocDM l TM <• Boturcl ftaiily Ubm. Id otlior vordi, oB or 
m^iJIcpMHiflloMfcBtly uncUy iliow a iltailar toUrauM to aalt 
wotor. together with the fooffl eMAMe* CTeilablev lt«de oi to 
balirra that moat of the feTnlW of the prioary diTueoa hara carried 
dows their phy<iolocioeJ iaabUity to euf r i r* in tho aca, ao family 
(hcraeten, catty Liacac and probably tenre tbc ortfin of the froupe 

ooMenaed. 

Ihe fmk vatir jIdUt ^ th« p Twa ar y M t w n are of dirarM nlateoa* 
eUpe amoBff iebee A few of them aro email, rcKot groupa 

of prisnitiTe oeganiaatMn. eueb M the two liTiai; famffiea of lung 
MahM (Ocratodcotidaa, with one aurririaf epacam m Aoetralia, cad 
Lepidoaireoidae, with IhrM aurririag eperiae of the gaoua /V a t o y C an ta 
in Airioa and one of th* genue ZepCdarira* in Sootb Amerioa). Of 
ekaalar tahet diatcihulioo arc tba two Uriag genera of Um prialtiT* 
paddle dJbw, PeepAwnw in the Yaogta* Rivot ta dnaa aad Pa f yadow 
in the Miwiiaafija Higher on the aoah of fiib evolotioo aro lha 
peleoniaridhka faKhin of Africa and tha family of bowdna, erith ooa 
Briaf North Aoaerioan epeaea. Botnawhat ihnikT to ihcM kat ate 
the “Ipnaid" garpQcaa of North America, a family which I placo, 
aoaewhat heritaotly, In the eeoendary ddvirioo of Creob-*alar fiabea, 

Tba kJk d briog aaa Wtaa arc of more apaftaliiad orgaoeuteon 
than thene primHiTO familiee. aad beioog to tba groat eubele« of 
bony Ihbm, or TelBoatw, aad Udaie tn»eofthefrMb*water(amelioeaa 
«rall. Tba kwaot order d takoata m that d the barrwgiika Wtm 
(leoepondyB) end to it bcbsng aarenl funilui d my primary frecb> 
water ihririen; amoog them the hiodaoti or moonryoa of tho Mierie* 
eippi; the etraoge phrartoleemidi, pantodonta, kaariede^* aad aaonay* 
ride d Ahka; aad tba aodant oatao^oaride, which warn probnbij 
woU-uigh ooemcpditaa in Eoc«m (reab water*. 

Mor* tbaa baH d tba tna frach«watar fiahea d tha world baloag to 
a fiDcto order, (be OetAriophyri,* dieiinciiiihad frota iho berrieg* by 
the pecnliar cbaui d TTebcriaa onadca lha air-bladder with 

r*i-i ^rmi iiM a 11 k-it riaiitu 
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Ow witiitQry AppMlw. TIm MUflophTMiM wi pnsMnly ft tmh> 
vftUr onUr ftod moftt h«Tft bato moa (bdr pr^KoMw origin; cat 
V cl oaftrtj ao iuaiOm tad 4^ «r mon if>MMft ol tkwa oaljr i fatial. 
i«»d fftcnlUM (tbc ftriid ftod iiio4oi^ cftlfiabcft). fnwprMftC 06% «t(V liO 
ipiirin^ tt6 mftfinft, asd tbo* bejood fftCftO t ii bU doabt cn deMcnded 
kota ftodoal tr«ftb<wft(fr aaecBUirB. To Om OcUriopb^ beloac (U 
bocdw d oftn» «r wiaatmt, mttiun, lo> ct —> ck»n<M. igrmaottd 
ftftd Uwhiftkarcd oftCiabM Umi mrm thnucbost tlic rirvn cod 
uki« of ftU tbft cootiiwoto «xcop4 Aiumlk. TWe ooljr Crwh-wftW 
OMfttioph:M d AoatrftU* end MadacMCftr ftM ftril ftftd ploto^ 
(bftl hftTo ramTftdcd tbft rim* from tb* ma* 

Tbft tuftiaing tmb-wmur greop* o( Um pfteuur; didiicn m ^weklj 
iminiinfri Tb* nttLaf berrinfUba ordM- Haploau eoaUiu th* 
pjkfi.* or pkbrrcU. the "it*!! mwA BinBow*. ftod the AUtkaa tod 
Sibtfiftn blftcUbli. To omm estent Uftaattkififtl <roB tbc foctfoag. 
Bkoro pcButero, boo/ fiakaft to tkft boto bi|^7 dcoctopod, apnjr- 
rmjr^ irpcft. ftfo tb« atiaiifa percopaadf tad piimie p t kn ol Novtk 
AnMricft. Of tbe cnviBodooto 1 oonaidtf tbet aaij cm fftstOr. (U 
North AsMrioftn coro Bebaa, bilnfi to the pcintarj diddott. Of lha 
developed. ptwhSkc groopc «• bare Ihc Kortb AnMckma kb* 
bbB or bftCMft, (be tnw pKcha d Neetb IsMcieft ft»d EnreiU, cod 
ibo ttopacftl natkdlda. tha aariaa ara tba Old Woild tropieal 

kb^fiath SihM ftsd tbe Mlated epiiijr^ak. 

The eaeoftdary dkwio* d JVcil twkr jIaAer h co m p l ie d of fcmlUc e 
which, ta gmeral, Ub«v* like true fraah.vfttar fiahftft. b«t wheae 
fseabwe abov e lea iherp ratrietton to frah water. AraoftC <he 
nwa importCDt d tbeoi arc the Netih Amarkai genHkw, tbe a|». 
breocAud e^i the wtd tbe rerwaa familia d topoinnowt a 

eypeinodoou. OerpUea are known to Mter tbe ae along the d 
Menco coael Mat ctoblide eea aurmc am*) bonra a deju in tbe 
ea, end octe apecke of TVZapk. eoBac t ed m breeldab watot in Moaa- 
ba^ae, be* bean kepi for tBentb* in oa wftta fti tbe New Tork Aqua«* 
lum. Mftoj cjrpriDodoole do oo« aao to be faeonmikncod paUjr 
braltwder. 3 ldfi<nwMkh|n«MaUnlh**afreet 7 ftndt»n]ttpba 
in bHito pei^ ftboat Menila Bey. wbaa it wa ftcdduUlly kiiroduad. 

Kporled ftteda frosi lade pode on ^irofeo. end oertoln 
apeeia d /kwUua and C ffpnmp J am Ita per m a fta tly a the atft O Oa it 
beyad raeb of eetnarta. Tbe Otofiapw evM aught e FmdaNa 
to ft Bid'Atkntk pel«>o benlt It k eridant tba many fpeeko of (fak 
ttaaadvy groop ai^t aaailj areifo a aboet ea )oakney. Tbk k 
bonw o«t by dktributioBal fat. It k only mmnben d (be oeooodary 
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frotift th*t turn ■wwdad is rwii^f lo tba Mat o( T.;«^ • 

Id Um EaM and to r*M^C MadacMOtf 
Alt«r tkS» MBoad p«up eeoMi a w)fo—Ion ot fuaHaM of <otOiiroiaow 
or •AodraflMM fiiliM m the freoh-veUr mIo, tho AAltnAn ukd tnwt, 
the 11(11(0001, the lalimdi ued the AplechiUnuile, lad othm whieb, 
tor ooo raeoeo <r eaotber, «ot«r the m« fre«(j ead ere to OMM «mm ik< 
of ma ift eUidiM «l tbo lUitnlniliiw of fch *oUr Bahaa. Laatiy «« 
Itod pnmkrlljr Burtoa tomiliee wch u the ebufeev berrinfl*. gnj 
onlcie, aa» tHHOea. eiui iphMib e hw of vhoae meoibeini hare lOTaded 
the riven ead eometiiOM devetopad toto purely freah-walar epecM». 

TBB rR£aa.WATC& PIBB PADNAB OP TBK AUKfttCAB 

1. UMITATtOlt TO TmOTUaT 

to the tBemmih, Ike btotorp of meop of the isodem erdAre hM 
bMO tnoad back to tbair veep ^enat E«na ancnlore aad cottwlar* 
able bae baao dooe to ooona(<Uag Umm op with Maaoooto teraa. Tba 
•eorp of the eoetauntal l■bea ie veep dtfareot. The Oetariophjen, aa 
veO ee neeilj all other p^pe of Cinh>«a<or boap fithn. an knom 
odij M far back aa the aaHj TerUarp, aod the fa* known Eoceoe 
feeaile nenakp tan oat to beloac to atfll hrmc t^Aara or ihair nrp 
ckn ntotme. It would neoi that iho avototioa, froni rerp prittittve 
Qrp« toto pratokellp modem tome, of a whole lectoe of the maior 
(Nwpa ef freeh-watar (wil Barine) boi^ flehee ooeerred between the 
end efiboCretaoeew and the earlier Kooene. What littia wa know of 
Pakoeoaa fiilMa b moatlp fraa marina depoaite, and the doriTaUoa 
and evotuitonaip Itoee of the Oetarioplipai aad noet other frmh-walar 
croope lanaine • oloeed book. loeattof of aarip Booene and 
PalfooocM fraah'water bade and the working out of tba hhtorp of the 
Bahaa reeneine one of the greateat an to oe had prohUnw to vertebrate 
paleoatolafp, aad one to eihkh Amertcaa paleeniotognte, at baet, 
have taken etrangalp amal tolereat. It b evident that we mn draw 
no definiu eeaeJuiioae regardiiif pre-Tertlarp goographp from the 
fraib'watar bonp itoee. aad but little about poet>Maeoaoic from euob 
primitive rdiete aa lha Iwf^Behre aad biahira. 

a. M0«ni AicaucA 

The greater part of the Terteerp and neeni trMh*wat«r fito fauna of 
N'orth Amerioa ia divaeible into two aceCtone. The fint fociM tha old. 
aodemie fauaa compoaad of padclle&pbaa, garpikae, bowflne, oeteo- 
glomidB, ■aekan, aneeurid oa t fltoee, primitive eppeiaadoate, and 



nuccii-vATU rtsas»'<irrBJts 


M7 

jUt tbwa «f* btown to k»T« bMo p r witit in tk* 
K««r«tk EMM* $a4 ill lurTiT* m Korth Aa «» e « Imkjr m.n the 
otUo^omdB aad pritmlir* cTpcioodocMi the 1 m( «n |irob*W^ 
' nprM«at«d b; ft* Mbianf oftT* iuk««- Th» f 

(ram tK«RiifiMhCktlk andacwMiat iaCUoA; ft* bovllM ar« «• old 
m U)i fiimifr and ai* fouad b ft* MaooioK rods of Euiop*. BrasU. 
^ Xortk Amencai aad fta caip^ ooov io tbo 0«4*ic*mi» of 
Guropa aad tbo LaaoU Ms af India. AQ tliMs peops ar* too old 
to saUo dscuaralj into our diacunton of fta Tortiaiy fthos Tbs 
nckan ara found b ft# E oc x no of WtosIoki s^ R us ss kn f (1^) 
ba* r<port«d MoUtsd fill oorota from ft* Eoomm of Motiffolia: ftsn it 
WB BpodaUaod fanos w Urinf b China and on* North AnurioaB 
■pooM M bradad SUrwU, probably raeootlj. TW aoMund cat- 
Gahca ar* r*pro*«at*d b ft* Gram Rirar Eomob by Rkimttttm and 
appaar to bo a purdy North Amrvican poup nlatod to tbs Old WotU 
bofiids * A p*ppo—d Brlsf Asiatic «p*cica haasd on a Chin aB * patat- 
iac is abooa rortably aaythiral. To tbs old aaetioa probably hebof 
tb* North AatricaD atmfiahss or bassos , * sod thr peculiar pofanp ab, 
tbs taobfical history of «hMh U ossriy sr quits ualowora. Tb* buMc 
of iba North AnoarioaB frasb'Wattf tab faana of today ia mads *p of 
fta MMDbsrs of tbs carp or mbaoir family. Foaail oaipa ar* unknovo 
b Kerft Ansartca untli ft* Uioeon*, at whiob tia* ft* faiwly svideoUy 
srrtrad from Kuraba to tarn ft* ai e aod «r yetmcar atetioD of ft* 
fauna. Thia braaloa iraa Biad* np oilttaly of ft* iDcaod no*! prial* 
tb* (Loocaacana*) of ft* ftrs* frsst mbtaiaiKcs el Cyptblda* (Kcfast 
t«33). LaekofQlearpsUontobckalsvidanMdoMBotallowaatoaay 
«ii«lh«r or oet ft* KunuasHAmskaa true porftr* ar* autoobtbeocua 
Kcrth Qtoara aupposrd to b* parebas an recorded from 

both ft* Axaiftoan aed Boropaan E o e so * . If Voift (IM4) and 
Baif (ItM) ar* correct b aaaoriarinc ft* ahorVjavtd uiddlo Eooms 
PafqnirrrrT with ft* pak** and nod mbnow*, ft* etdar Haplomi 
pfobably orifinaUd b Asia and may bar* braded AnoeW a with the 
oarpa. Urn mud mbaow*,** iaalnMW& a* fomilai bar* two yaeaca aad 
ftr** ASMrlcan tp*ci**. Tb* piba* bsv* mtscbI North Amaricaa 
apacim *• and bars sdalsd m Eoraba at Itaai from ft* OUfoeem* to lb* 
prasant. 
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t. MCrn AHEmtC* (am* AffUCA) 


In Soath Amnrie* w b«T« t rtrj ditfanst piOon.** Tb* knoim 
ImmI ranofd » m tnfpnmUay m Ut b* el M pAHieuUr importasM, 

bu« SAM 4r» «tM*dtac)r batnietm. 01 tb« liviac tiM 

fnilHratar lUtM of Soulh Itwrira. ool n lictla npcdai, poiu» or 
foiaU; to idcalfaol «i(h tral^ Nortb AjiMriraa poupe^ In foet 
SovUi XmahemA 6tkm akoir fMoUr i!i*tonii1iri^ to thoM ol NorIb 
i1—riw tlinn tbajr do to thoM of aaf co n tn w t «zs«fit AutUdU. 
wbkb has no Imli'VoUr SaltM U all «l 8t:r pcfauj; dlvtoka mt* 
for OM hinffiih and ooo oowofioatod. 

Certain appanat nnilarittoa are at ooea dtofxiaad ol. Tb* primidn 
boBj Aabaa «l tba fanflj Oa t ac^oaodao, wUrb appear to bare boooana 
astuicl in Kortb in tba Eeoena. aitot today in South 

Bat (bap atoa axitt in Africa, tha Malay Afchiprlacot and AiMtraUa. 
and. aa X ahall thrw a tiula latar, I baUara tbat tbair Mr* praaaasa 
loaaa anp |mt a%Bi*MMO in TartUry aoofaofrapby. 8ia^ apaeia* 
cd tba South Anirkaa cbaradna and dcbbda baao raacM Taxaa, 
b«t fa each oaaa tba aipant to a pi«M)hiBr!, affTMTe flrii, tbe 
Noaal BUfTatkn path of arhieb to daatly aaidcnt. Tba eypnnoieota 
form a diSarmt typa. Tba nnparouB cyprioodoou of tha faauiy 
PoadUdaa ara emmott from Dalavara, Mnato, and Aiiacna to 
vaaUni B co a iicr and Mrtbm Aifvatsna. UoknowB aa foaiito, 
thay may bara daralopad fa Oantral Amarita, poafably from aneaitoai 
to tha pigdfadi, wUcb an aotochtboaoaia in the Maaiaan 
plaMou. Tba Oftpama eyprfaodonta <1 tha family CypcinodontiiU* 
likrvua occur fron caotrd Kerth Amofaa to Aifaedna, hoc it baa 
neantly baao aboini (Myars, IMl) tbat tha dotafaant South Amarioaa 
Kenan ara ckaaly ralalod to khnamM nfbar than to )tof(b AiD«rK«D 
fona.* At any rau, all tba eyprinodcnm axMfit tba Nortb Amarinn 
cnn flahaa t ai^ to tha aaoo^ary cfaaa «l Ir^mtar fahaa. 

Seolb Auanea to tba riobM of aQ tba coatsaaota fa frrab Talai 
Sabaa. Tba largaM aactton ol tbe fauna to fomad by Oatariopbyto. 
Hr# famfltoi al chandna ara fo«sd of vbkh oady ona^ tbo mCM 
faoaralfaad. to abarad with any otbar aoiitfaant CAfiiea}. Than an 
11 famibaa of catfiabaa, aa wd n tba (ymootid aato, nooa of whkb 
an found aayvbara atoa aara for a frv am aato t* mlcnaia wbkh 
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puabsd up into CmIoI AtMcia^ TIm calp «4li«r Sotilb 
AsMciem fi«bM cf tU primMp dia *n th» luocfitiiM 

(«ii« •pack*}** wd (h* nasdida (two KtMra tad two 

Of Um Moewdtiy cItM of fr^wttar fiikaa, lk« moot atutrmit 
in SmIH JLnwiet trt tbt (khSdt; U» (tfun Mta to bt man divmo 
thta Uit Afneta «««. tbough tbo mx»b« of ipodat ii ■ntlkr. Tbo 
cyp ria o d ocit btvo tlnHuljr bowi awaUcood. 

U ordir lUt tb* nodor map appTMUta iba avidflBl NiatioDaUp 
with Abka diipUjad bp laaap Soaih AnariMB fUlwo, it a n o c waajy 
10 add a tew worda oa lb« Btbiopiaa teb teMoa. tlte b dblaitelp 
«o«pM«l of two mnia nlwb. oao a croup of priadthw aed tm- 
dooMHty aaSMit fiA that aia tmksoim owMlda Altira idtber 

kail or noMkt asd tkat h all Bk 4 ikoo d orot^ thwn. umI a pro- 
of mlgraata which raacbid and lloodad tba ooati* 
Ml k ktar timM. To tbo old noup (ba bisbtn, paale^b. 

phjyt*Hatml*t*i latoriUot'* aod awcBapibb. Uadoubtodljr otbtinc 
thara with WM tb* old ubiqoitOBa o rt a oclii ia da , which map 
havo civeo rfaa to tba paaiodoota and <f which a ^wcua atfil 
pcniata lodap. To tha later uiTadan hUoBf lha l iaamhn pnaaotdap 
Africaa chanrina (of two familba, OBO heU tai coimmb with South 
Amanea). labpriatb teha, earpa, and oortaiB CBthato. lha 

Oaipa lUkdoobtedlp arrirai oafp fat tfaa aiddla or late Ttrtiarp troca 
mthan Aaia; Ihcir »aap ipacia haraBotetp net pot ba cc cDI c a p 
ballp dbcfawt from thair Aballe nlafaraa. Tha ohancaa aad 
of tba catfiaba woro viulonbtedlp praal la Africa bafon tha amral 
of tho arpa Soma of tha famlha af eatflkta (cteefib eatSaha, 
iiuihAhiit«^ olid araphilihb) and ooa of charMhia (citbariaidi) ynb* 
abtp oTolrad tbao, tba latter cartaiiJp out of tha Chanaldat. Tba 
Ckoroadaa, ctebttda, naadida, rivwlina epprinodonta, lunffiabc^ and 
Ktwmlnaiila an hcM In oonmoo with Sowtb Aao^a, but it ba 
alnadp boao aotoi that tba l ate Bto ati aa rd foaulp b ptohoblp of no 
pant knportajBoo b Ihb wDMatioB, and tba tun b poiriblp trm of 
tha Iwocfabaa. It b of aapocial fanponana to note that net ooe of 
tn primiliT*, a«tOChlb«BM, Afriann fualliao, that w«* is all prob* 
nblEtp in Afaioa haloro tha oharaefBO, rlchlida, aad oupa. ara bald fat 
rotnmm with Sowlb Amarka. 
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4. camkAt. AUCftM!* 

Tttf C«DttaI Aiaakaa fab fMo* ■ • stfuc* mutur* of Xorth ud 
SpuU) AtMooui irpw.'* Of tW punff KoHb AnMVMoa Aat u t j Uw 
RirpOM bsv« coo* fortliMt iMlh. hoTtif KMbod Likk* Kioartgwk, 
Mul tbiir iaTMBoo vm Hiulj • foHp old cue. Tbo usMuiid oot&dw* 
tad tbo Rtckon btvo foitan to W to Oottocult, (bo corpo to conUtf 
Moabe*, tad tbo pM«bM tad nafiohoo oa|p lo oortbom Moxieo. Of 
Ibo South Ancfi^ ftmilko. tbo lorictjiid, Mtroblffiid, eolUebihpid. 
tad pnidiid cotfiihto> tad fow of lb# fir# familiw of Nrodfopktl 
(htncint h«T# iiotUa oalp t difhi hold la Ftatmo tod Ce«U Kiet. 
Tho cpmaotid toll rtngo oorlh lo OutWtnolo. (bo pioMdodld 
to loothm Mexico tnd Tueotta, tbo eicbiid# lo Tout tad the fifth 
ftaulj <d fh ti od a# lo No* Moxioo. Neae of Ui«w narthm «r 
ootitbeni (aoodtn mto the dehlkU hoo pfodamd moap mnUac 
• nAm ue loRno ia CWilnl Asioiko. Tho na«t on fmr ia atanbv. 
okaoot all Uaitanl with thoM ia North or Soatb Ameriet, tad Top- 
>**•■1 Bunlp t fc* of tbo moot tmiomiTo fnatiomnm of damiatBi 
ftmSet. 

Ia Ibo aebld#, ho*»r«r, Ibom hM how ta ortroowlp rkh flowor- 
iac of r p t d w of tlw South Aiametn kooim OMfoenM. Mine of them 
ihetiaot taou^ to bo piteod Id dlff«roDt Ktoam. But tbo dchBdi tn 
tmoac tht peaaftrt of tho eotccie of flrMh>*tt«r liih foiailiM^ 
oad ibetj tetiTO rooat oooktloa ta the Airieta UhM ottkM it team 
pnUU# thot ihoir ausMCoo#, dtattp rrlotod. Cootnl Anwrictn rop* 
rMiltdfM tn ntlhw poaaf. CerUia it b Uwt the South lauricto 
OblloMMi ore Urn jporitltiied Ihtn tho Cbatnl Ameeieoa. 

It it HDOBC the tep^aiiieo*# or cppiiaodonte tbti «« fiad the nMOt 
dblBietiTe CVatrtl AaMntaa f t i^ etl w flehn. The meet pnmitiro 
Utdc foatt# of the oriptrout ftmllp Cppriaodoatidto 
it wafin ed to •ouihtra Mosieo tad Outtenuk. tad tram taceatoit 
aet Ttrp difforait freai it i>«ohtblp aioet the p«uHtr Tmpoiout ftailp 
Ooo^tt. wbkb it prtetieaUp ceafiatd to tht Kto Lwait Bwa ia 
Maxim Rtdu^ar mo«*ttrilp to tht Cyprinodoniidtt, t 
ffwiut ((kmaaettt} rdtttd doat^p oo^ lo a Floridt fom (JWdb^) 
ocam io Tuetttn, tad tht ncotrfctblt k fottad oalp ta 

PmAc OoMa Riea; both trt rtlaUd to aorthwa tppM, m k rVnfoiMo 
!••• Of tht aeuthtta rivuhoM group, INmJmt tioae it fouadt it far 
M Yuettta. Of tht moft tdtaaead oWparout epprioodook 
(FMcdwfte). CtatrtI Imarkt btt t grttt profuMoo of oidnnie tptcdm 
tad (latfi. maap «f thtm rttp paediar. At loMt eat tuhfamilT 
(F^tcOii^aatr) k practutUp coafiutd to tbo riftoo, ewflowiim 
•bahtlp BIO ArUeae tad Cotecabia. Tbe laeot Mghlp 
fm. at *ol] it tdtna of tbt atoot gaaoraliatd, oooor ia CtatnJ 
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Imano*. umI Uw rntriiHM f4UiM b rid^r ihui «itlMr tW Ntrtb or 
Samth Amuku. I nufMet tbt tMnily lo b« of ftitijr ncool oriidB 
wd il MotM probobb that tbo fonw aw pownt ia lb* aootbtfB 
I’ntM StelM MM laU iliimifnMU (roM Uu miiUi. Tb^ Uka vatu 
ntu loo nuob to bar* «jo 7 «d PioblOMoe Fkfida ia tba eoopaajr 
ct pika or mwlralt'ifUt 

I. OBTSUl 

Tba« ta IM« A acvap otf faoMwl rridMca, toal «r r*e*cil, oa wUeb lo 

poatoUl* a S'ortk AaMrieoD ortgio ci tha pnatctl Sooth Amarieafl 
fnah Tratfa fithff At thb awmingly pootMca) praDounccnaali I eaa 
M« $oa» el tba ptopoMOla of tho Borthan-ori(ia-for<ov«7th«« 
tboery OMt Umu 9jm loMnl that good old ataadby. iha Omci Rim 
Bottfa of Wyocntv- 1 *•* JMvfaeUy aoan tbat tho eomaoao occur- 
raooa of repcMMiUtiTM of tbc oxbtug South AaMcicaa fhaally Omm- 
glooddaa, aod ol tha p^wiaorph gaooc P^MOOcra, b that aad other 
Eooaao fematkoa. kia boao haU tinw and agaia to dcooU vbere 
South Amarka go« ita oclaof^ocbda aod cicliMa.* I hava JnaJy 
that t do Bot balioTa tba ootaagtoMda «aa giro ua iDOch Woma- 
oo tba Tadaarr dwtributMo of tbo bony A bac, hocaaoe ol Ifacir 
afo and probable wlda Eocmo or pro-Socooe dktrCbuiioo. Awtraba 
vac out off bom Ana bidora tha ongia of aay el the faailioa «l domi- 
naat fmbHram booy fiihaa, it/Uu m rtitt knag ac t c o g fn iei d t^ 

w rioacr k tb dV«M Rinr n«raoi«a boa lh« fotfn-n It tha Kriag 5Mth 

Amentum pMV. TUc (fnem of Sefarayegn fenm lha 
livinc lt«Cv fraab-vam. booy fab faUM of Awtralia ud rapua aod it 
fliMla iu oody wry cioco ndaiiTc ia aaotbar Unog tpaeka al SeUr^y*f»» 
vert ol Wallaoa’a liaa aod ikit gaota to the only marnple of tho 
primary dmnoo ol fmh-watar fidis that eiiaia o« both mire of thie 
ancient banirr. Both epoeUe ol ^v t y i yt ara aitmnaly awnnt 
rebou of the day* befor* OaUrwfhyn exktod. Ilue wiU. I tMnk. 
Brake it eloar *fay I i«)oet the BDace pnenco ol an oal nt c lo a ^ in • 

North AiMCknn Boocm fonDalaea ae trUiMO of a aoetban daemtioo 

ol (be South Amaricao Ortariopbyn.* 

Pntrarerc of the Qrean Riror Eocooe vie daecrkvd by Oopo to n 

oktbUd and ■ coandcrad 10 be ooo by two rlvdente of South Amarkan 

Mmc (HaeacnaB, ISll; Paaraeo, IMT). Our lorecnoet authority oa 
tho rMhUde (Ragaii, 1908. p. xiT), bovmr. deOded that /Viireme 

vae not a ckhM. and I «na vith bkB. To ma U aauBe bum! hkaiy 
t h^t tba ^iacaearitk vert eathar a an lahae. ao RaglO (1916) dooided 
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lk*r ««r». «r 4 »4nB4l ipMip. mv Axttbet. tUt powbi^ ikm frofa 
th* MiM mariM •aewton m Um dciklid*. Mcnorw, ma if 
Mr« «w • <ic41m 1. it ibouM U rMawaUwd llwt mo todajr thb froov* 
it B«t ptrtieBkrtjr avwM to mo valor. IW |«euo hod for iu <oa. 
p4nlM0 ia Uio OroM Kitor Uko khm fioboo of moruM groopo lilu 
Dif t m f w tw* ,* KDDoriiTsdudo, ud roT* Ikot AroquoixUj eocaa ap 
ttopicol riToro lodojr. In oay otmi, tho Gtoon Rtror ■hoiot giro at • 
prMtjr pictaro of oori^ North Amariooii trotk^votor fim Mom 
ibo hfioco n o hiTOiioa of carp*. 

If tho South Anoricoo Sohao did not omdo fron North Amnco, 
vtMM did tbo; ortgiDOtoT Tb* OMoriopkpii in partieolar eorioialp 
hid a MouBoa cdgio •oowvhon. I ma*! oonfeo* tk*41 do oo4 knov. 
a«r do 1 hoUoro that aojoao ooa oiimmI ik* hwtorx of Uii* order 
without Ik* fo«S oridMco tdU loekod ia pr^Tcrttary rock*. VTitk- 
o«t thii oTtdoaeo, pp w ulotte oi «a tko oodiar dapuiMl of th* enW 
4 to aMko*. Noturolly, il eoa ho atguod thoi oil w« har* agoiail th« 
oarip pfMia e r «f South Amaritaa croup* tii tko aorth b acgatiTo 
«r{d*aM» but if (k* aoutkon ftTnilitf noTtv Mdncd in th* north. 
BOfMiM ondeaeo io dl v* oaa oipoel to lad ihor*. Motootm. tho 
Tgrturr rsooRl of North AaMnean dtho* b not 4 blank, and if cMm- 
ou* and a m iU r old and iggruaiT* gnrap* wtr* prvMat in North 
Amaika doftag aaj part of tho Tsrtiarj, H b mfiiliniij tUauc* 
that not a dagU foad haa pmm lo liidit Tkora b artry prohahtlit^ 
that moot «f tba domiaant ndamte South AMacfeaa oatariophTian 
fomltM ar« at Waat ao old M tko Boooao, and if Umj w«m prcaoBt 
la Nortk Amarku »t oaa tisa, mm* rfcanaat af thaa ought to abow 
ap is Mck fonnatioD* a* Ika Grata RImt. Tha EuropMB and 
Abak* laid otidoaM of tba aorthira ori^ of tba oldor Afr ra a 
fiihM b a* Bonaxbtanl m tk* North AtimtM— 

ffigtiiDiaaB. tb* MMl •ouaut atudeat of tk* South 
fitha*, h«lMr*d that Ihir* wa* • rary dadnU* pra^Tartiwy eoati* 
a«Lt*l ooa DM lioa batvMB Sooth Ananca and Afrtoa, lo aoeouat far 
tba AoUantM* plaialy *Ma in th* obarabn*. r^hiiH« 4(4 

otbaa*. but I cannot aoMpt hb gSgaatie load hridg* (or MM* Of bb 
South Amatfean pabofogaphy) witboul battar c«>logbal oridaaoa 
ikw I bar* MOD. Kagan (1K3) poatablM a •omavkat bi^ar 
bridf*. 

On* fact aloo* praraai* bm froca bolbriag in a wida, opan. oaal^ 
acatai eooMCttctt aeroM Ike South Atlantic during th* lifa of th* 
praaaal South Anw ri oan and African fanaUMi of bMb*va(ar fiakaa. 

1 bar* m aotbaad Iho oecufranc* tn AMaa of a moat Mmarkahl* 
aMwnbtag* of undoubtedly old famiSM of bcapondytan Mlooat . 
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lo my (L* TMtl^ iDoc* pciailiv* bichin; 1 bet 

b«lMT* th*t (iuM »«v* pivbably prcMOt la Afxieft Moc* Um dohlMt, 
oorpi, or If (bcrt boo boca » wido TmUrj of «▼« Ufa 

CtvUeooua bci4jgf unm tU SouOt AlUatie, why do w* find no* 4 
MbUry rapwaiNtif of 4By «( tbaa (lirf kcnio tbo o«tM>> 
^aoid*) m SeoCk AnMfic*? I iWuM to beUmro (hot oonpolitioa is 
5ou«k AMMW4 eoidd bovo kJDod tkm off; lUjr bov* famT«l jwl 
m MuU coet^^tiotk ia Alrm. 

If w« AM to b«T» 4 So«tb AlUsbe bcUfo in iho klo CrMoiHoao 
or tortiii TcrtUiy. oolr iowi 1 f*B coocoit* «• (bo 
4 «ir«aiMat 4 of lb* Um » on* hk* WUIm'* (10S3) BrtflUiiunM 
ia ih* AtUatlo, mad tcoo 8cbuob«rt‘i dau, it amy bAM 
MiU bora pAitiy ta wiilatr* op to tb* »4»7 fod of tb* 

If our &d>M wm* pnMot in Um AAfiMt Eo«*a«. tbap ^ bar* bo«B 
(kAM At tha and of Ibo OftocaoaA. Such a aamw isthmian omt 
aactloo. with its abort, awift rifor*, would not pmvida a broad bi|^ 
wap for an tha froab-vatar dabas. but U mid aUov to paaa tba 
ttfy •sBta acgraanTo typaa that aro aov bald in c ont n oa by Alii«a 
aod Sooth Amerlea. Hie lowland. 4o**wa»ar monoynda, panto- 
donta, kaacu^ Md bacbiM nicbl raiy wall ba kapl oot of South 
Amanca vhil* moro aottro, iwifUwalar Ukm paaaad. Ac^ tba 
alblDtM may u* bar* boaa ooanociod at both anda at tba tima Ibo 
1 ^.^^.. fUk— ««aM on tba aeaaa. and tba tranifar may bare b«M 
altaraata, or only ooa>*4y, bat tbia aaaaa unlikaly. Any way one 
hwlo al it, the vaak Uttla loudand aandide, pomni in both oontl- 
oaota. ar» proUasoatio if ooa aoppoata a bode* tbat axdudad 
nuMnjridi. 

Ib u 7 flTMtp ib* flab 9Tid<oc» tlMr« 1 im m South 

Atlantic aoaoaciMa tba Eoeana. 1 bava earafuily oompaiad tba 
Mtifo Mtsmal anatomy and oatsokey of tbs Airkan and Sooth 
Ammican tbat at* auppoaod to abow tba clooaat intafeon- 

ttneatal raktbmabip (tba Afrwaa Bfyeimu and Alcataa and tbs 
Anurioaa Bryma). Uy eonclusioa ia tbat bo4h tbs African and 
fiabaa aro doa^ ■mflaf only boeausa aacb ■ a g ana r al tt ad, 
doninant. and imnuMTi animal of a type tbat has pmbabty cbao«ad 
bttla tba Boc* modam types of cbaraciiia otif in ata A . MafeoTar. 
in Bay atndlca of tba cypeinodont* (Myar*. 1*11) I hsT# ro«spat«d tb* 
difficult-lo-asparate South AmoricsnfiiiaMluaand Abicaa AMV*****^ 
Thay both balonf to a ntbsr apa ci a li ia d croup ad rmar* (tba ti^ 
Kifufini). and ar* undoabtsdly dooaly roUtod, bat it abenid no* ba 
ovarieokad that tbay baUnf to tba eaaenda f y divtsian of fra^ waw 
faba, and tbat a fortuitena marina dlaparaal of om or 
a* oo m* t*™* in tbo TarUaiy ia not iapotdbU, paiimUrly if a Brad}- 
Oninoa cUc* mmotnod for a tima aa an iaiand r hain, 
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Wbftt 1 k*T« mU will, I bdMT*, Buke H cbtf ow priaiwi 
kB«wt«4f* «f lilt fithti vmj ilittiiietlj (tToct • ktt Mttosoit or r*rj 
Mrly TtrtUr7 South AUoBlic loiwl (aMUMclkMD tod moluo » dirtot 
Mtth«tw ctifin ti at boat tha fiewlli Anaricaa oatarioptyraat ombi 
awotiMortr uftUkaIjr. But 1 Nfoot to takt « dtHbite atoad aa thaaa 
qpMtkaa. It woulil ba axtrsnaly pnaomptioai, oo tbo b«4t o4 tba 
AAat alooo, to Btuaspt a flat coDtiadictloa tht HolarcUe tfi^Mnal of 
iha maimala^ taptiba, awl amphihaiaa ao aUy advocaiad bj Matthaw 
(101S). NobU (I03S). OMl Daou (1*28 tmd 1«S1). Our knoirlwifa of 
bad fraah-watar lahM, atpadaHj is Sowtb Aowrioa and Africa, b 
ngy DMtfar and I raaSaa how quickly tha diaeovtay of critbal fo^ 
aridaica oa^ chaaga tba pietara. nowarar, I do baliava that, 
badlf Mida, tba rail firaah-watar fiahaa of ar battar, ciaarar, and raatlj 
non iDtaarwitiaa mnliaaatal aoagaofrapliiral aridaooa tbaa any om 
of tha ciaaaaa of quadrupada, and tbfr babe flawiifatinn ia br battar 
undantood tbaa that of tha fraga and perha|a of tha re^tllaa. Tha 
tnanamab taka ptaeadtaca oafy baeaoaa of moea abtndaBt fowdl 
racead. My coataDtioa b that tha pmpoCMOta of Holatvtie 
dbpanal hara (fm loo ttUle attan U oa to costiary ccocIusoch in 
otlw poupi and bava, parhaf*, riddew along an tha of the 

maaunal ovidtaeo a liltb mora aaaily than tha avidaBoe of th«r own 
grevpa aetuntty wamata. 

tawa aapbnaticn of tha apparent ooafbi batwaaa tha &Jt and 
qnadmpad avidaaea may ba in a diraetien that I bara not tats pointad 
out. If tba apt'Maaeaoic tniarral vara a tbna of graat apUt and 
dtnu d atio tt , of loagaa fo otinanUl domtaen than gaoarally aoppoaodi U 
may hara baan bag anoogb lor tba difaraBCintion of and 

otbv pcbbiiTa wtaibpbyaaiia in tba aortb, tba aoutfavard dbptnnl 
of a bw typaa of a ncea t f a l b^rid pboalodid cartbbaa and gewnlbcd 
charadaa teto AfHea and South Aawfiea, and tha axtiftction af tbwa 
in EokfciicB. Wa do know that much of tba raooM of Una pariod 
haa baen loot. Bnt tbb b pura apaealailoo, and, in tha word* of 
Raraa. ‘'Tha • • • vitw that Oauiiophyb originaud in Iha 
Barth and apraad oonibvarda, lovolraa to many improbabtUtiat m to 
ba aliWMl uababatabb.** 

Bacmning to tba .Vortb Amoeban fiabca. it may be aatd that ihara b 
no partkniM aiguBtot nhoot tbeou Tbay, at laaat, aoein to hara 
angina tad in tba north, either in Kortb * —or tba oftau-ooa* 
naciad Buraaia. Tba &tith Amerioan anaa ara a prohiem. i 
Imra iheaD thua, up ia the air. ao to apoak, for it wiU ba neiumba««il 
that I preen it ad to ea*M to no fonflaniooa. 

WEST IKDIAS ZOOOEOOSAPOT <• 

Tba gaelogkal hbtary of tha Usd asd fr«b.valar vwtabrata 
■ nim ab of tha WaM lodiaa before tha FUbtoctne b etill almeet 


nUMO>irATBll nSOM—MTKM 


355 


anknowB. It ■ thmlor* pctltDeat to poiol out tkot finoty ifnm 
» c b OT w of 4M4iibatioa b*Md cecirvlf «• tb* Uviog («r fMMooMa) 
UuBA «N liklljr (6 NMIV* MUfb iMAlBMat wbM §Mi if food IomU 
eridtoro ii found. Wbnt it knowD of Ibo fraob'wotar fiabw of tbo 
ttioBdci tbouffa nwtnicdT<v will of itMlf moww ao inportOBt qoeotkn 
to a tl uiiToIy, ood I a^ll Ibmforo gioo ool^ o bfiaf tJMi my alcot^kj 
nimmoTy ed «» cr tvo of tho proUiOM whkb Um IUmo imj balp ut 
to wtro. 

Moeb bM bow pabUvN) on Wort ladMo aoofoognphy. For 
porpoow. I rtfv only to Mottbev (IPIS aod I916), Borteur (1914 aad 
1910)1 Antbony (1919), Sebadf (1923), Sobnudt (1929), and D«im 
(1924). non tbo bibboffophioo of Ihwi popon mcm idw «f Ibo 
«lb«r bUntun may bo fiiaod. 

Eocopt for Mottbow, awot of tbooo writon oro rather ddbiUiy to 
Uror of 0 noina of tho Orootor Antilloe *t OOCM tioM duriof tbo 
Tortiory, utd 0 oonthueul ronnortton of tbit maw or ono of Iti olo- 
noftto witb tbo North, Cootral, or Soatb Anwrfaoa paatolood m mim 
pofiad frera Um Uu Xfinoaeie to tho middia TartiAry. 1 adaaft tbtt 
the ortdanoa tbtM ooMt proaent it bo4b tMtotof ond iinprawiTn Tba 
ditiributioo of tba mphihioot it tba raeat impraaiTO to toa, perbapa 
batanta I oat Boto (anulior «ith tbot fyoup with otW «|\iad> 
nipada. Sinoa tba tina of Danris tha utt^ occuimoa of oinplu* 
00 an bland bat baan almoat uoiraatally acaaptod at ifiMO* 
troTartihU aaidaoc* that that utoad haa had a ooatuuntal land 
foaxtartion. Ampblbiant art dalioata ematuroa, aitramaly aMattlra 
to dnnoeotleo ood to aolt vator, and Baca tbay do not poatora viaci, 
it b dUbrult to Ixnaftoa ho« tbay oauid poobbly eroaa a body of aaa 
voter by any natural nwana, Tbo Watt Indiaa. oapadaliy tbo 
Oraatar Anoltoa, ara artranefy wU aoppUad with aararol gootra af 
loidaad it would ooeoa tbat 000 of tba abaif dirarboBa af 
eoQMnporary Azoarban bwpatolofbtt b tba daacribinf of nav WaB 
Indiaa SUvtiitrodac t yti' If 1 am oot bettavad, 1 wauld rate ay 
gnaationer to Dr, Barbowr'e raciwt Ibt (1999). 

Agoiatt tbb avidBOoa. tba bto Dr. MtUbtw baa alood out prao> 
tkal^ alona in tnaintaining tbat tba Wart Indiaa an trua ocnaote 
(b thAt tbay baro oeror bad a oonttowtal roeinaetion. Ha 
itoldt tbat tba ntira tarraatrial fauna of tbaio Uianda b a waif favnar~ 
una galnad aoUrtly Ibroot^ fortuftout natbodi of dbparoal neb 
aa wiada and driftiiig dabria. It nay ba aaid tbat aaany binlagitli 
are eoamac to appracaata that an bland oan pMt up an aatonWiing 
namber of Tartcbrata and inrertabrata aniinak la tbb maanar. 
Groat trofooal rirara eonlinoally aarry floating mataat af rofatatiea, 
tomatijDoi of ooiuddormUa ntant. out to aaa, and all aorta of craaUirta 
aro known to have been floated away to no one knom ^lat fata on 
rafta of dua ^po. It b eactain that tba populalusa of tbaaa rafta 
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modij ml iMr «i»d ia roach mur or •!««&• tooo oftor UoTiog 
tha riTcn. bui uaioahtwUy » »*• Mnl raft* tf d*. 

potitod «• i&u&l aharM wilk al IcMt aoou ot iktir crww» bi a vlabi* 
II U atinly coowiTaW* Uial «Tao tm whkh fana 

tha rrwttr part tbr Waat loilwo aaphibUn fauaa, nicht owaaioa* 
•Hr baccma aailora. Nor ia it only nftt frooi liTtn that 

oMd ka coMktarad. Alnwat any kxul of fletaam or }«teaa of aay 
tba ka to bt ii w*"***< by mnm Uad eraatun, ha nfin f on grioUy. 
if haiaahKvBtttthaaaaavaUowaUmop. Hw miHiOfti asd nilhona 
of yaaiv of at<^<?t^ liino avaty allow aoou^ for tU (oonpanilvaly) 
tnaocai waahi^ op of*r«fu oo dti4aai ahona aad It b boyeed 
oocadM that naoy yasda haoa fotUs tMr proawt faonaa in liua 
way Bat. 1 anil rwamd yea. nobody baa oTor attaaoptod to axplaia 
tho diaaribBtioB «l tieahwator U>aa by tha raft nathod! 

OtMi pakot«r*»fc^ btaraai attacha to tbo frmb>vatar 
fiahaaaftba WailDdM. Lai oa ae what they tall oa. 

WEST IKDUX rmnU-WATUt FISHES 

The mr tt aUiU&C faatoro of tba frah-aratar dab Uima of Iba 
Wat T t>d^« b lha aaplau aboaooa of tnaabara of tho priao^ 
diabka of {rab>«aaa ^ba, ia partkukr tba Ooariopbyai, whieb 
mna to all tba «ataa of North. Oantral. anl South Aaorioa. 
lu'rwy Wait fiah ic whub iho adlatiTa ‘*frab^tcr~ ooukd 

peabUy apply balo^ to ay aeooodary dmaioa a to groupa ataU 
me part^ to aa wata. la Ihb, iba Wat ladba eleoaly parallal 
Vfadacaoear, whoa not only b ibo priaary dirbioo aatlrtJy aboaat, 
but abo tba aaoadaiy aia that ara pcawt babag Utgaly a tba 
MOM lyKaanatM groupa a do tboa of Iba Waat In dbo. 

To tntb. tba riTBTB of tho Weat Indiao blaoda harbor a 

Buabar of Mm, bbongt&g to purely a parity aaatiiw tamiUa. 
which oaoo up from Iba aa. Tba# are gehiaa tad eeb and eUra* 
bdee aad gray nuOato, mdo of vhkb eater Ireah water only occaaoa- 
any aad aoine of wUch Ere ia tba lirece mi of tba tbaa. retaminc 
to tba MW ooty to apawa. Ona of tba moat ocaapkaoua and wtdaly. 
bnaink of Waat Indian (reab'watar flabaa batooga to tbb category. 
Tbb a tba mouataia lanUat Mpmaatwiai). know* io Iba Spaiuab 
aa d^ or W TWa aro thro* Wait Indian apoctoa, tbr 
largMt rtarbing a bngtb of a foot, and otbera occur atoog Iba Carib¬ 
bean ceoata of South Iniarira in Caotnl Amarioa, and Iba Gala- 
pogoa.* 1 raktad gcow {Jcfwrw) ErM in Cuba and Caniial Anar- 
ioa. It b 801 known wbalbcr tba tnountain anlMo return to tho 
aaa to apaww. but we do know that tbay babog to tba ODarui* tamfly 
of gray miilMr. and that tbay and ibair wimp a nio Ba, tho aola. g^hUa. 


r»a w^m n 
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ud not Um dMritKilioMt nilii of tfM 

i§km. Thtry %f el ne %m to oi in <mr frmmt pfoblom. SmAte 
ore the ivo bttDd bfoCuKdi of ih# Ctibio eerm. Thej iie Ihe eci]; 
know tmh^weier w y rw UtiToo o# o primerily d eey we tor mtim 
feaiiljr. 

The 6eboe whiob noUjr ferioo( lo om mcoederj dnirioo of (rarii* 
welor fiehee em mfeeebU lo five femSieo, the foiftkeev the ejm- 
hrtoohid eele (SToknoehifooK the riripoiooe eTpriao^to flW 
dliidee)i hftd the ekkhde (CkAUdee). It moj be beet lo eurrejr 
briedj W moke rieor oor dawwrioo of ihe funee of ihe poritettUr 
ithniM. 

One loift (vpike, Lipiimimm rtiteectee> occore io Oebo* It ie 
feMftflj eqppeeed to be ideodoel with the eUifelor fif of the 
iouthem Uoil^ 9ui«, but thei k goeeieeceblo. 11 the Cubeo |mf 
ie reellx dillmoti it hoe prebeblj beeo m the klond o loaf tkae, bat 
forptkee ore reported te eater e^i woUr. 

Of the ■jmbreoehid eek, ealp oee epeeioi (S^feteoefioe mafere 
tm) k Waet lodion. It k the oolj Amerkon fern of the leotiijr 
eo for kaova oad it roofee Item Veroorua lo Arfeetiao oo ihe 
metnlind. A ringle epeeke of the ooioe fine eeoon in ilrko end 
oDOlhcr io loiUoi Ihe ladioo om^ oI leeol> k koown to trafoeoi 
bfotffckh wmier. 

1 hove olreody montkoed the dohfide k eoaoeotioo vilh Sotith end 
Central AoMficoo flehao. Throe AotiDfoo epeciee are ksowi^ oD 
eloeely related iperiea ef CUUeeeeie {Myere, IMS; Tee-Vaa, IMA). 

U the tvo recorria of Weai Indian F^mAdns are nythkoh oa I 
beliert they BMy be^ the OYlpereae cypctpodoate o( the AnUUee belocf 
io ocdy three feoera* ^ipnaodim k a feaaa of the ootilhom and eo»U 
m United Siatae» northm and eeoum Maiko^ and eertain Ouib- 
beon Tha aeaboard oootanactal eperiee alwoja oceor k 

bradoeh or aeil water^ and the kland eena ore partkl to Ihe elkoMae 
watere of deaart poola The aaoo faafatta are tthihitod by the kland 
tenae. Akaleei on the other bondt btloofi to a Sesth AflMrkoa 
froyp * that boa a fe«wfal inland diefrihutioo aa far north ae Ynretan 
and the Rk Pepoloepea. It baa bean token k tUe pook ot CnroQ^- 
The pecdkr (JiitookAtApe ie found only k Oubo. 

TiU omperoai eypcinodonie form by Ur Ihe laifeei proportUn of 
the Anrilkon fmlMrmtor flk Uuiio« They belonf to two wibletnihm, 
Oeabneitnoe and Poecihkoe, and of the flm» Cube poeeeeeee aa 
eadaiaie Iribe oompoeed ef five dkiinotiye geaara.’^ Hie ether 
AntUleon Oetaboninoe are all aeahere of the wtdmpreed Gntnl and 
North Aiiteriraa gmm OamHrio. Of Ihe T^nrililnit there k oae 
VFmi fer^ua, Ximea, and ihroe othere (Pearihe, 

••mmwwQme 
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LtiMm. uul JtfcAwaw**) tb*( tr* liMraJ «riik lh« m ai nUnd Sou A 
««C«nt^ Amcw*. 

n« IMMT dufiOM b« Mid to poMMi no trai^Alcr ftthM U til. 
I btMo to MT Ubtt 1 do not iadvdo TliaidML TUt »l>w) m wmnAj • 
r« 0 Mtl 7 npw»t«d pvi <4 tkt miJnl«»d. MeM o( ito mtiij tnob- 
vm(«r *r* «p««dk*ll)r idMtktl vitli Orinooo «nd Gniuui ipoow, 
and Urn* U»t aow tppotf to b« pmUar mor OMiftikttUr b« «ap««t«d 
to Mm ap vkMi tb* OnBMo dolt* it confoUif fitbod. All th« 
AatiUtt tbt« btT« a«Uo otnuo* mtm to har* tbo ■o n ii w t ri m boovd* 
Uin ixMBtto and Kobiat b«t iba oa47 fiabaa that «« cooM mlQj <•! 
fr^ trilir ooaa in tk« wbol* ehaia »rv two p oxil iida, tb* “gtppf" <a 
••nillim" (lokdtt) and PaanKa fiai>v«. Tba Uttar u racordad 
(ram Maitt^na and lha ''cuppT*' St. Lada aod Barbadoa. It 
iaprababbibatbotbaaoiirHio4bwialaadaaftbaL«aarard|70«r, bat 
I ara not whoU; oeaviaead that Ibaaa two ttny and nry prolific fiahoa 
wara not intioducad by maa. In lata yaara tba "gappy"' baa boao 
■pcaad tar and wido U anlfaiMlaiial work. Both ara adnirabljr 
fiitod Urn wad dUtfibatlon tbrau^ wndatcraa m arao actual nariga* 
ttoa of mD aOatdMi of oocao. Tbay aia day lowland SAaa o( tba 
(raab-vatar ball, and on Um> eoDclnant navcr oeour far from tba 
eoMi. I bara obawod tbdr bardbaaa In itreoc aalt vaur in aquaria 
on aavwal nrramiw. altboa^ ibay cannot eikt far any Tcry astaodad 
pvtod In ara watar. Tba dapoaidan of ooa pragBoiU fAMU in an 
idaod itraan woold tooB folly pepolata that itiaad. It la tbarafaaa 
aaidAt that tbara ia na fitb avidtooa to anpport a daitn of oaaluMnlal 
^ 1 ^ Laaaaf , ar to ipvo ua a bint of tba bittcniaa cf 

Imfiridnal ■landa 

n< Vwpm/dMdc. to fai aa fraaiHratm fiahaa go. briong BoalogicaBy 

vftb dM Lmaar Antifoi ibaraara DO fraab-waUr fiibrn. AAmArfM 

ho* bora draetibad front tbwi by Fowlar from tba old ran Riigaaama 
eolUcdon. bot iba iparimaQa ara only donbtfoBy diadnet from a com* 
CDon North Amaaicaa braokUb waMr UUyfiab (IWnfm Aarara^ibw). 
If t FWalw of Ibia typa wara rrally p r aa m t. it dwuld hara aptaad 
ibroqgbout a good part of tba AndOm. 

Cbia baa tba moat dUdncdra (anira* TImm ara tba garpflka and 
^abwnalni. ndibra of wUcb U knawm from aay of tba otbar idanda. 
A dudnedTa ekUkl. ralatad ratbar cloaaly to aaranl tfckm in 
aoutban Maaoo, ■ rary oomnwci. Among tb« oviparoua cyprino- 
doeta tbaaa u aaa Amfna, ralatod to Oantml AmtricaD lonna, and 
ona Of two aubapaaaa of ■ C Vp^ aa rf on whkb ia oommon ia braddah 
watar m nocida. Tba moat mt ar a rln ig rambar el tba grwtf la tba 
Uttla andamw CbiaMcJUAya mbaan* wbieb find* ita only noar rola* 
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iiT« ta Um nwiiU bub waUr eypciaedwl Chru p m ft Witb 

Um far and Ojf f rimt Jo n, tftria kama tb* oaij alcoMiit in tba tntin 
WmI ladiiB fnwb wafr Ui tauaa that peiata tovard a Xncth 
AflacfkaB oemattukn Onn»o4»m Mrtala}^ ca«* bjr aaa «r wisd, 
a»d tb* far M »oi food vriilMwa lUkla] wa iaunr maem aboat 
H. I ««Diad« that Iba ««ak Bula C^iaawArtp* aad CVw p *a»*, 
bmaiiig bp tbanualTia a greop not partkulaiip ckiM to otbar faiMn, 
mtnj bara bad rolatiTaa, »ow axtWt, fai Caotral ijsMfiea. Iba 
Moal alfikiaf aiwnaat in lha Oobaa tUb (aima an iba in fatiafa 
whkh form tba poocilUd triba Qtranfiniai * Tbagr form a varp dia> 

tiaattra frovpi diataatip latalad to Oaolnl Asoaneas tp)>«i, and 
nwi bava ariaaii ia Cuba a loaf tina at». O aiataato. irilh two 
Cabaa apadat, bafanga to tba aama aubCanaUp. bat to a wideapraad 
trib*. IWa ia ooa Oabaa Linido, a Waat ladiaa gaana «d aaotbar 
aubdaaalp. 

lUtfmitla (Haiti and danto Domiafo) baa gaitp cacblida aad 
tppciaodoata.* Tbe dngla wall-kaova eichUd ia alnoat Maatioal 
witb tba Cubaa oea: a dooblhil lyacaia (not pat naaiad) ia kaowa 
(toca a ataglo ipotimon. But than b a loaaU dcblid (row tba Mi^ 
cana diffannf tram tba oomraon Uriof ona ea]p bp a ooupb ot rar ta 
braa—tba oalp foatil of tba ptaaaot AabData flatb>«ataa fbbaa pat 
diaoovarad. It would aecia. tbarafoca. that «achb^ bara bacn ia 
fliiyaniftU daoa tba Miooana. The anlp oviparooi opprisodoata 
Npeatad fna tba bland an a Uifa CypnaodM, Knnf in tbo Htiriaa 
lalt lakaa, and a Ataalw baaad oo ooa ififoiaritQ eaptond aad« 
puruBar qmamataaraa on Eaoaa Uaad tM iIm M>«lbaaat ooaai. Tba 
TtviparetM fanaa balooc to tba wbliqultoai ganua tSaMbaaia, to limta. 
wfal^ b kaowa oulade oolp bp Iba Oibao and Jamaioaa 

tfwdaa, aad to Jdatfirawta, a ftaua knWti oUaw l ia ra oajp «■ tba 
Than an tbne flbatlwataa. talalad Co Cuban ai^ Jamah 
can ^acba. limlA, aritb aigbt tpirba ia Iba bland, probablp orif* 
iaalad than; U b clott to /Vatilta. Tba lliytoioUn JdoltimwM 
b an bolatad fonn, not at all eloaa to tba Florida ooa, aad ptrbapa 
inda ita doaeat rclataonalup in the aptcba <d tba ooaat of Coiocnl:^ 
ar Paaama. 

JdflMiea baa oalp Tivipamwa apprioodaata. StBfb old nnaada af 
a 9oQtb Amancan catiah aad a Cantnd Anarkan ckhlid an prob> 
ablp but I ibouU aet ba wpibad to aaa a real cacUid ban 

up than Iba apprinodoob an faur fSambwiat aad two Jjmm 
r^tad to HiapanieJan ocMa. 

^w*d Oapwita baa «a>t tfamJoaw. 

• BMiOWiMaNao. 

• k aaa »«{h«m< na. 
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SCO 

Pwpit £u» ii tte M*t nnukAbte of lb* CrMtar AsUUm. la 
of Um toM tW jti Mibor fwa* !• »«7 eoaparabW to tlwt 

«f ito mI* M»d «cil 7 frtibwoiar M> ■ (bo TivipoRm 

« 7 priiM<loo( PteUi* mifcn^ vhidi » com ac m h Soutb AaMnoo 
oad Um LoowoKlloloada. IWt (Uo Mroan olMoeo p( oaTibiBc wo 
Bklgbl oxpf«( » r«ol oad Mi iDonljr ppponat it obown bj Dr. Hild^ 
broDa't MMbi oKoatlTt mrroT of tbo PMTto Bkoa Mrouna.* I ub 
tUo^j «f (bo opbucm Ihal (bo Potniu gvi Utoro by fot«w(ow» oMoao, 
or by (bo boadi of xdoo. M«aqr /«*» Otrur «m 1 VoloBcicBnai 
dMcnbod 0 /toiMv bom PMrto Rko. bat M boo roooiBod kaova 

froa tbs oDi^ lypo opNnDM ia Porio. daco (bo o4btr typo apMsoMM 

voro ibown to U » OamMo. I ^ atA btlioTO (bit 4 
okrioutboitUad. inMroNiebeli(lfS«)cotbMara*efiklcaiu»o4 

toy. 

WBAT DO TttK ABmUXAN rUSIT WATKK rOUES IKDICATBt 

It b <lificah to mf jMt wh*t (bo fUboo mdkolo. Tho (Uotribution 
of MvtMi of (btto it 00 pteulior it to ougsMt that Ibctr ontool hoJ 
b«MCc»tatootkDdtio«d«p(fMkn(ondiy4iAiloctuioci>oa*. 
no b ^MnlM ia Puttto Bioo ood (be Laevaidt. oM 

Obitotobliyo in Cabo oio osompbo m pcdni. Tho orrirol of coo 
loario tat Cbbo tad (bo pmtaeo of ooorooly dtfwwt cfcUUt tat Cubo 
ond Bwfwo^ Blfbt ^piify oom Motion by (boot fitbM, tad I 
tbii M« itolikrfy. Rowonr. (bo pnoonoo of giitrdiDnio 
ia Cuba, (boir obooMO m HWponorJo oad Jobomo, ond ibo 
okoo loUttooibipo of (bo 0»mbu^ tad liatM of (bo loti (wo Uoodt 
b imnetin. I do not (blab Cabo ond Hiipo&iolo boro boto uatlod 
dvrtiv (bo probobty kog t abioa c o of tbo gin/dfinfawt, but Jo in ti r o 
Mid RiifMtbiolA may ^to bo»a. PiMrto Bieo, boot tbo fioh oridmoo, 
irwit to booo btd 0 bag ooparato hdttocy. 

Of courao tho tocot romortohlo thiag of oU b tbo oatin otawnoo of 
OototkpVrw bi lb* Woto ladiw. On th* foeo of il. (bo bob orldtaM 
(bcfoton petou tdoo^ toward o look of toy moiaload cocuMctioci 
dnriog 0 ooiutdtntdo port of tbo Tortiory. PmofioUy» 1 oto of tbo 
opinioB (hot tomo aocibws awd o mimhor of loutbom OMoriocdiyai 
boTo bMa ia (bt pronto of poMtialkn of Ctetnl Amorieo for a kog 
tWr til 4K» to Bill OBOthOT 

oltaniotlT* oauM M( bo loot tigbt of. Sabot#, Stbtoidt, oad Otbon 
havo BMtttlaaod tbo Coet that (bo Und oroo oTolUUo Miina to haro a 
d»ct boaring w (bo torriral of at leato parto of a load Caona—«n 
otbto word# tbot an iilaadi (btougb patiaal oubinorgtofo, tot^t bo a onoo 
toe naiD to pormit tbo otirHval of oortain fpodn. 1 do noi a« tbo 
motoOBt foeab bariDg mw thii idoa applied (o the froob-wator fiobao 
of iiUoih. and I Udnk U iriU npojr ua to digriw a bit to diomto H. 
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Altkou(k iehUiTolafste biT* imw puliaaluiy nai^kMl H, it b • 
fkC4 ttut 4ll o( tbe pr«ai(iT(^ nlki famu of fnih>Tot« fioluo bore 
p«ni*t«d to tno^Mn Iiomh u* «f rttlnUT^f •tuggiab (ted 

uMtU; kr8«) towUxul voUr ijtuakt. Th* kt« Pr o to i o r Fi fie ni i en 
OTnrtooktd tbit wtiao bt joutMjrod to Utt GuUa* pUM»u ie IMW le 
•MRb U* prtwltilil oorrmn of tbo fitb fttJM of hit "ArehipiWM'’; 
bo found noao. Ou^m b tho pbyBut fooum of BounUin mow 
tn too nrift lo pormit MrrlTnl of oaijr oMopC flAn thot boro btooou 
pocoborijr odoptod to bit n virSlt wtlto, tod ibo ftw w fc rt o of o 
MM tM not tbo OAM that boeoB* odtp^ to oucb a btrd bfo. Pmo. 
plaination of a Bonatam nnc* "»**"» tho oxtinotioii of tbo hi<My 
adaptod US- 0 t«t«B fltboa, mw (det|nte K^cmab cm el Uia wdr»> 
Uoptdo) fTolattoa it not taactlp rovtniblt and tfodaUtod tvift-vatB 
idiB oouid ttarvalj ba cxpectod to rarart le a alov>«aUr habiUt 
dtdewkt So e a y a te. 

Tbo 00)7 inttabOM I kaovel true nfiet 6 ah—Ihing in Bountaieont 
arcaa oooecn apockt anniiic b mo—tain labv that ban beta 
•leTated beddf, or «k<li art pari of a tsttuiTt plaUae Uko tt 
riror CTttotn, a^ wbm tb* eartain draiaiB( of tba Uka in tba not ftr 
diataat foot^al futan will wund iho dtetb bull of the nlkt. An 
Bfiritllj (OOd exUDpte it «MO in tba Muatkabb fiib CbaudbarM in 
tha InlA Lnkt, Burnt. 

It may bo axpootod that a floandormblo prapoctkn of a BtrnUid 
fitb fauna Uviof 00 land mattct 6 >i*°dt) MbtoquenUj out off froa a 
oontincnt will bo lowland Inbu net partinilaflj ««Q adapUd to fwtft 
water. If tbt bland v«io to bo paroally tubintifod within a oob- 
parataroix tbori geoi a ni ca l period, Ibe lowknd fiah {t—a Bigbt bo 
antbaly ■»«■«*»«>»*«< Thw would bo aB Uio mort Ubtlx if tbt oriRual 
oontinfatal wauuction bad botn to low at to penBt tbo totranM oolj 
of lewlaad tppM and tba tubniwfenco eoe w ^ kotere tbcM lowland 
flabM bad btd tint to rvolvt hiDutroaa Qrpto. 

We do know that inniijr of the AntiUot bar* aporitneed oen* 
lidtrabl* obaii(«t of JerHkn. BarbadM in partiedar appear* lo 
haro been roiT bodlr troalod bjr oroftnie or eUiar forrat. If «« coo 
boliaro tbt oridoaco of itt teditneBtarr deponta, it tank 6,000 to 
10,000 foot bolow Uu ton be t ween Iba Eocm# and Mioocno, and B 
Iho PttoMna bobbad up icain at to bli n d. Natmllj, oeBpItU 
nibtidcMe btlow tho ton would dtB»T tbt frotb-wator fauna, and 
the Creator AotSDee bare axpariaaoed no eoob dorealatuf eboapet 
of fevel. but eren leUtbob’ tli^t rB h n dtnce iniehi bteo a profound 
efftcO on ibt nrer fidun. 

In tpUe of ifab, I kel oonfident tbai bad aggreoBre QiUrlephTW 
oror boon ablt to reach Uu Qientor AndDot, notbeng ihort of almott 
eoBpIcta Mbmotgenoo of the latgcr niaodo would have eotinljr 
deotro 7 «d *>>*«■- Cbnndna and oarpo in pertieolar would bare been 


m 


jlxxtal rkpokt MfrTHMxnA;i nmvmiaM. tm 


a^MdAlt; adApUbte (o biU^trwB If*, wd tMr Mid I•a»dh7. 

b Um itiiiTi of eoaar*^lof«, would koro eownd thotf 
Mrrivm) oodw tkoM vnf Mtunl ibort of eompUta 

jMfirnlinn or tnuunM ta mo voMr. 

Uthk-mwU gnatod, tbo on^ Mooeiroblo MtkmUi ooametion 
of o Onotcr AotitlM loud mow k oo« with Ontnl AimtIco, oi o 
tkno wbwt Mithcf lb* Kortk Aaiericoa oor tbo South Aowricoa 
Ostariofliyti bod wTidMl much of Middk Anmo. I koT* oboodf 
•kowB Uwt «« cooaot dot* thaw Mvoriecio ftooll;, if n on to 
tnpjrwt ttet ol tbo Sooth AmwieoB Oouriopbra onfiiioflr ««od<d 
UMfr woy ooolhirord iWo^ Omlni Aworioo, 1 bolwro wo tkould 
hoTo to pwk oor ooek cootiMotoI kridf* back inlo tbo Mwoooio, 
if todofd ii ovor oiiMod ol oO. 
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TEE BBEBPIKO HABITS OP SALMON AND TROUT 


Br iMUM P. HcvtriM 

AmkUmi<S0mt.DMd$%^Fi$im. (MOi^ AMt AMmI Mmm 


lWtA$pkaAm] 

Altho^ miauM ftnd Irout»!« «f th« MeMow importaaoe 

ia lb* Northvrn HscMplun uxl bar* b«M tatrodMad into KaUand 
mnm aratb o( Um Bquator, Mtbcotie inbnuUMi ceoMraifig tiMir 
bmdi^ •ctiritiM u ool fWMnlly artiUbU. Many Tobmu* hara 
ban «mu«D eo Um Ula hiatociM ot aahnoci and uoni, kncixidbc 
amral popular book*, naarly all of «W<b nwOTToeily pevtcay tW 
apawnii^ babita of fUa fraal freup of fiah b a kn gfai c ta (ba (atnity 
flitniTtiiiht Tha aalaettoc and fanadinc of dooMrtio 

•bImK Mcb aa eon, hanaa. p«a, and ahkkana, ia a bi^ apaculsMd 

oraHMM DOW, bai tha aalaeCion and daoaiapiuKt of Badar brood atodca 
ef trout raoetTod btUa attoDtion until raoaatly. 

The afMkviduc inicratinn of aabacn aa aaadfoaa a m, or (roa tba aaa 
to trmh -rrmtm atnonia. TUa ia tba rararaa ef that el baab-watar 
aah. jinffuiVlii. vhieb bare a catadraowua m4palkm, or tron (r«b* 
water itiwna to iba aan. Tlicoa tala wfakb bva in tba atraama trib«> 
tafy to tba r«|^ of tba Nertb Saa noKraia waatward in tba 
Atlanlie Oeaan a dutaoM of about a,0M nuin to a loeataoa a btUa 
norib and cool of tba Wnt ladiaB. Thia lone ai^raiMo >• km> graaUr 
a dwtra** t^ tba kiac aabnan al tba Paetfie tiuoab to dapoiat iu 
im. la tba Yukon Rirar waam nhnoo fo up tba riTw i/M iiAaa 
tOilbtft, Bun. U. S. Bnr. PSah., toI. ^ mi-M (WW)). » 
to 4 Dug 7 %iioii ttUi te t)i4 #i4. TIm o« 

tba Idnf b probably tba lo^eoi ol all aalmoo and tauut; tba 

pink Mknoe migraua Uaat of al of tba Faofie nlnaan {ganua Oua- 
rbpiwAwa}, it apawiM near tba aaeutha of atmma or upatnam but 

a tow rnika abore aalt water. 

In tm^ iranera Sbima and tba mifxatory iMtaM« ie 

aka daflnitely dmtopad, but tbaaa femM epanil naeai or all el tb«r 
bow in fiMb water and than tbwu ■ no na o aiB ty of micnlim to far- 
Otbrr cloaaly ralatod of Hebea, antb M whka- 

fif V r (family Oorugonidaa) and Hoeli (family Oaowidae), make 

tn 


ansotaL mxMBT gMrrMimKUK ixvrmmoK. utr 


see 

Sem of lk» muit. honrtf. do do( «it«r froah* 
ir&ur atiMiis. but dapoiU Mmt m* ia Um fb» fnr*] «l tb* ocoon 
b«Kb tb* brablnc wkTM B«t lb* baUu oi fiib apov&iBg 
is «b* ocMA auif MMOt b* tali bM»-tbol W anotbir atonr. 

Tba MtaMCi. ia tbmr «!• «<» vMcb lb* prefer habitM for 
d*BO« 1 kn of tlMir < 0 *. oftoa mar tboottalrw o«t • tbrn bCImb^ tp 
MvifaM v»to«f»lk or fitb Uddm pImmI in dnao (pi. i). U b mM 
tbkt Ptei&e MbnoD vil jump nfUe»tfy *• **• °c 

firo to bx «™» Icottb ia on oHompl to go OTor wntorfnlb. 
8 oa«twM tbb b fiUl to thn fiab •■ It fi^ bncbnrd nod Mrika 
•btrp mbn If bn b not tonoiiilj iojintd, opoo rvcoror; bo will 
t» tenp vatil eiibcr ouncinifnl ia gouif ovor Ibo obotructioo 
or mdl be m rrmpH-^y oAnoXed nad Inlta prey to Mnb, boati. or 
oibor pndniort, on bo driho domatnaia. J\ui nrgo to go upoiroaa 
b 10 grwt ia both —nod trool tbot tbay expend n groat nnooal 
of ibMo eiofod ttorgy ^ tbe tiine they bar* ipnvaod. lanTtng theoi 
wonknood ond eowinlod. 

Thb von<o«t raadilioo b a»t ibt (bbf <wwe of Ibo doolb, nflar 
ipownbig, of Ibo fir* epoebi of Pndde uihiioo. laotend, they bnr* 
roMbed the and of tboir lib ordn, aod ovon tbeae fiob in good coadb 
boa dii ibottly nftor tboir i^fodueUro pwlod b eompklod (pi. 4). 
Trotti, iliiiTni. (pi. 1, fig- 2) and tbe AlUatk onla MO may ipnva 
for MTittl wewtTo >'«ai« betoo* eocopbciiic tbefr bto eycba. 

Finally, nfloo troTmag groat dbuaom w boi o few bOm, oU 
tpocMo of mboM tfo«t nuoenpt to kaate a parlkvlor typo of 
stnam batlooD b which to by tbcdr oggo. Tboir ocati are built only 
b the grareUy or otoay ooetwoo of » a»oon» wUob hoe nearly cbar, 
npidly iowbg wwbw of o ntbcr low lonpofataio. If tbe bh are 
imueMful m bcatbg Uwae eoadhiaaB, tbey oatdon by ibror c«p 
nod mny db inalaad. Iban b oridMoe, too» iboi tbe groot naiority 
of Pndfie eelmon, ee w«U m ooeno apociee of trout, oeok and uoanUy 
Had tbe ilTMin m which tboy grow up an babbo. erw though a if* 
intarvmibg yoat* wsro epcat b the fa^way oea aod ontiroly oohnde 
the tnduMMo of the '*p^t otrMB” (IbridMio, Sebnea. ooL M, 
pp. 1137}. Thb n known m the *lMimbg~ imtiDct of 

mhDOD nod U 9 «t aod b often referred to ooda* th* noxne '^nreot 
otioam theory.’* 

The time of the year wbre oal m ooido mignta and by their ogp b 
bgbly rariabb. PaciAc nalaws opawo aay time from Momh to Do> 
ooabr, depending «a the bealby eod the opaeoai. Stoeihead. or 
mbbow treat, spawn b kla aotuma and wbler, or b cortab regioea 
b the early aiuiug. Cuttbroat treat typieo&y ore epebg epoewero. 
The Atbaloe oobM, eaeteen beook troat, weotera dolly eardoe, bke 
trout, tad hiowa treat, oO brood b tbe nutumn. 
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Hmm •pwics Btftjr b* otacmd le b«fld MMt ftod pciWp* »p«wi> 
bjr UJOO* »b« bM Um Aftd ktM to ato^jr wicli aettrUM. 

IW obMtTtf thMld eaattoiMly appaMeh (h* gnrd riflito In irhkib 
Moctoiaka daprawona, 1 to 4 ftol in diuMtor. hare bean aotcanitod 
•mI vbara (rout ooMir dwinf (ba apawnii^ aaaaoa. If be la n aa i n a 
rtrj atifi. to S to SO mtoutaa Iba braadtoc adbOM or trout wiB avim 
back oTor tha rlflla vbcra (bap «wa wbao tba obaarrar fiiM ntodo bb 
appoaniioa. Thcaa kab nay auy a nooatot. (ban laoT* br (ba Amf 
bola ^ato, oaua^jr aboTo tha lUb, wbat* tbay hida for wine lima 
' badna acaln Taatoiinc out. HoararTar, if all ia attU and quiat after 
ODaocBoraaocbattoaapta,(befpawntogaa)taooorlcou( wiUracnato an 
iba riSa. Mviy obltTtoua of the paaaanoa of tba epaetoior. If tba 
obacfTtr abonld owke auddao noraoiBto (bay dart away, and than 
ba nanat vah lor lb«u to reCora and afaa booooM aomiatooMd to ha 
prwinci U ti pontbla la baesaaa m mek a part of Iba eertroamant 
that tba obearrar "can aren aland aatrida one of tba naali, whSa tha 
i B>(f and fawaU nd&d> fmoMM tbeir nermal aetmtaw” 0cbalta and 
Sludmliv Mal'PacUto Ma{ass*, Jannary-Maroh Ittf. p. 40). 

tba apavniac Mlnwo aitd trout oaualy accncato tbmaolTna to 
paka, allbough aa oxti* uwle way ba prwant la oartato i padia 
(ratobev) durtof Ut* apawni^ aet. Ea«h Of thaae pain ramaiaa 
ovar a eartaia aroa in tha itraaa bociora whacb ll dnfanda. TUi area 
bacoBwa tha sat, or radd, la whkh the «cp ^ 

BwtdMiBdtocaclivMae aropradioally iheeaaw lor eD epKkeof aelnoa 
or trout, the tolknrmg aooount of Ibo aetiniMa of tha IHito ndfiek, 
tba tondlocked eoekoya ealeaon, (hicarlunckiM ie givan fma 

pannnal obaerrattoao (pi. I. fig. 1). 

N0T>Rinu>iKa ACTtmia 

A pair of radftab uauaDy angaga in normal neat buddng vbao on* 
mulrtifd by othar bk. If tba pur to alona. tha feotato may tot bonell 
drift over tbo lomr oentor of tba tadd, wturo iko will tom vrm on hw 
•ido and rigonM^y Sai bar loll lour to tor itinaa agatart tba battom, 
w Ibia BBoUon rarirtaa bar a foot or inora apatroam. Tba tad of iba 
fhk during Ibwa ■r~imtTt*T ooanaa in oonUoi with iko bottom, and 
Tlgoro^ hydranUo focow mo aM up by tba upward moTamanl of Iba 
tall, whack bft tba grarrl and tond off tba bottom. Tba DUtortal tbaa 
dtoturbod to cantod by tba awift ourrant dowutroMn, Um wnoUor 
porticlM fatibwi and tbo torgar atonaa but a few ioebaa batera they 
aatUa. Tbo tomato may ntnra to tbo aUrUng point and npoat Ibto 
Dwt-buildimt act (0(. 1). U undtotorbod. tbo say In SO mtoutaa 
eomptoto w many m 70 aaparaU neat-butldtog aota wilb an totarval 
botvaan tbam of aa liula aa 4 aaoooda or aa tong aa 1% mlnuUa. (to 
tba anraga. famatoa turn, wilb almoat equal frequcMy, ntbor tbair 
kit or rifhi iU* %owui ikM tlmcB boUom. 
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A nm*w of tbo liVtn««n dncribifiC Ibe 0«*>tMdldiBc MiiritiM of 
mIboA MMi UmV Mktto* tbat prMttcaIi 7 aJ) tk* oUUf aeeovaU 
h*T« «obf«Md U wilk Ika apowiUBK Mt. Ik* Utttf M diihroiil 

bohAvier. Tbo foUovlDC AUtkor*. unoaf olbon, Iut* pTOO tho Mm* 
iaIcfpralAtion to ik* fiBl hwldiTu m d wc rib oi obov*: WkiU 
(1090, fp. 109-107) oa ««*ura brook trooi; OtmIaj (1993. pp. M3- 
341) 00 brook, brown, aixl nabow trout; Uoxiord (10S9, p. 146) oa 
«Mi«n brook trout; MuJu aad StuiiMt* (tVM, pp. 71-73) os land- 
lockod Kwkajr* aknoa. 

Tk* proeM of ooM buikUBC* ibo bkm» obiioao actiritp oror tb* 
a««t, k doM BOiUj by ik* foiuoloo, kttboogk now *04 tka ««ri*ia 
mala 6 m ikMT bo<fiM tkro* l4> 6 t* tUM*. wbiU otlitf ba 1« DoTor 
p*rtkip«t« in tbo oustrooiioo o( tbo OMt- UfoaDy ducioc tko 3 to 4 
ttoond* that it ukM tbo fomaU to flu bar body for purpooo* of dk* 
turktog and liftiiig tk* graTol ao tkat th* rwmot eaiviu it downatMun. 
tha mala, if pcoMSt. ataoda by ioacUioly noar tba towar part of tba 
DCat. Tb* tw* that it taka* to r ou tn a r t a aiagla Mai^pk variaa 
fotuHaraUj witk tba iadividoal. Uktoc bat a frv hour* or a bar daya. 

iB tba raa* of braadny aafanoa and trout, tba catofol obacrrar baa 
litUa difteotty la dM^^r**^***^ ^ otna, boaauoa tka braodu^ 
mala ia ooual^ aaora bigUy eoleiod tban tka fanak. and bai body k 
uMiprmaml^Caidaa flattUMd), that of tlM fm a la moto toondad. Oftan 
tba ioout b aomawbat arobod in ik* mala trout and defloitaly booked 
(fd.l,fif. Din tba mala of Padfio aafanoa: tka fatnala'a UMtb normal. 
Rxparlaafod iWxultohaia an abia to t^ tka an of apawnbg aalia* 
by fatUag of tkon witk tkair kaod*. tb* dmI** haTing «n Uw 
undaibdaof tk*abdocaaa two bard lidgmwlMcbaro tacking in foamWa. 

Tb* oomploWd MOi* of aafanon and troat at* ■aucatbk* ^roaaiecn 
with a amall mouad of aaad mad graTcf on tk* downatream nd*. TImt 
doftik and baa dapand on tb* bM of tba indmdoal that aoiMnida tba 
amt, and tkair abap* on tba rat* of flow of tko water oror tk* oeU. 

Naariy tvnail dapraMaen* ooror ia alowiy moriog waUr and oUang^ral 

n«U wkara tb* rwmnt b rapid. A ^ abont a toot long buUda a 
out (twn 110 4 iDcboa daep. dapanding oa lb* typa of atraam boiMcn. 
la B>odarataly flowing w*tar tk* width of th* B«t b oa* or two tuMa 
tb* bagtk of tb* owa«r. and tba bngtb of th* naat b two or tbr** 
t|o»M that of tka famal* which oaotralod it. Th* moend of aand and 
graral at tka )ow«r end of tka o«* Km kom 1 to 1 En e b** abor* tk* 
aT*rag* Wv«l of tha aiiwaa bottom and «it«od* downattwam balow ifaa 
dapimmon 1 or 1 tmt. S*T«nl of tkm* nnta. or r«ddi.inay ooenr ia 
tba aama riffla of a •ttoam. la tka aaoaof Urgi kiacuJa»oB,aMagla 
omU mMj ooeopy aararal aqnar* yard* of ika atraam bottom. 

Tk* nmu an continually becaum aftar tb* famal* dapobt* 

a porlbn of bat agp, aka oarm th«m with pavtl, and m •!>* pro* 
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pmtTtkj McmrftlM cfiB or mote dov moU upolmm. mim tk* 
oonaroud D*t«rial ot tk* bmt loaotkau eorm (ko cifp Ik tbo cddor 
B«to ifa ip w aad d tt f t t t Nil eonwr rotioa ci mirgy. Swvtnl 
koiekM ci «cci to <i»ori<od Moro tho f«n«U hM MmpUui7 
ilrfoottod tllof toroTv; wmlimw. howovcr, ■ fottwk ouj Mbet os 
Mtinly M«f loQOtko for bcr next oort 




Bo4h mol* oBd teeuk Mm4 thiir aert ocaiMt invadl&c tobM to 
niohinK to Itom or to (to atoo cocortiac tto D(n»diii( ulo opotroom 
or to «M iito. Somgt ii mo tto do f odcr in Ua nub ot oa iavodiiig fith 
ctoetoo bii toelk in tto febdoom nonr tto pthrie too of tho inoMltf, 
nad tofon to coa Ioomb Mmooif tto tvo diift dowootronm oento 
diilonn. Tto Mmdtt lumUy rotunw to bio noot ood inunodiktoij 
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CAk«t iii» y* pMtba «ft Ktllft hAiftrf. ftftd te ^ikft mit ftf Ik# (icoftlft. 
Tbft fftokftlft QcuftDj tfaft upper portkM o< the wyi# cbft 

ftftftlft Um MftC froo iavftdm «Oi^ ib Cron ba; ^ImUocL 

Both ^rirft ewey «ith4r « imW or ffiele upM tbeir epptoftcli mIm 
fii^ Buch Uif«r Uifts thmmrifm svia into the im»C Wbes thk 
bftppeM^ oftM ft MW nftle ukiw poeMMcm, ftod breedwn eebriiiei 
cMtinM with litUe lAteffOplMi. 

S<4eetiBMe wbee aa t&Tftdiec epproeehie. he ie eeaerted ftwe^ 
bjrthe loftlft evMT of the Met (fig. 3). In the cmo of the littl* red* 
fiii^ ft lfto<flot4<d nfanoa, Um flftCtoidiof m 1* mftjr wna «ut t* 
OMftt him. oltaB dcvtling Ui ^oraft] fia. II th* mtndftr doa nst 
NUftftl, thft dftfftndtr wQI nria ilovlj Umard Idis. ftnd wbn about a 
foot Of fto ftwftj. bft win turn to that tk* two Stk aro atailj paralU), 
and than pretotd tlewly upotraam, loitiina m far m lb lati 
bftfon tlta invadar mUmt (o«ft hit ova vaj, or naka a dath for (W 
oat. Sbould tko Uua kappao, tka otMrtbg act n^t oewr acaia. 
In pMcal tka mala oeeupia raaeh of ha ttnu « dririaf awaj otka 
taaka. aod tka faiaaU drifa away biTodlBc mala a toaala Should 
iIm latadlnf malt bt meeaaoful la dciTiac aw^ tkt onfiaal owaa, Um 
fonnar mow taka paaialon. StranJ mala unaUjr pair off with tka 
facnalt owner of a oat beforo ika bm laid all of bar acp- 

Otbar aicamt 7 btaada iko dtftoa of tka aaat maf oocur ia tka 
iaamadiat* rktat^. liooa wapaiiad aod paitad maka ekaaa 

aack otkar akoot botk bakrw, amoof, aod abort tka area oosoptad bp 
tka rodda* or oofia. 


courraHjp ACrinriEs 

ftetwaao toaoj af tka omt-buildiac acu c< tka («Mla rodfitk aa 
•ho drift* back into tka cantor of tka d»( doriaf raeovar^ and aaBumaa 
a normal poattaon orar tka eeotar of tka naat. tka tniia tnuallp ap* 
proadwa bar fraea and a iittla to ana sda. Ila will juat 

tM*ek kia haad or HMut to bat bodp lo tka ra(ioo batwaao tka adipoaa 
fto aod tka paetcrab, pnUj mora haa bodp toward and afaiaot ban, 
at wlikh mofoaot ka will iribrolo, or quirar, riicotouatp tor a aaoood 
Of two. Ha will portiallp araot haa doml fa soar tka aod of thm 
aae (fa. 9). Ika faamlo oauallp romatna parfaetlr atill, altkoufk 
oooa to a whila aka too will q ui rw io with tka mala, lio 

an* <* B*Qt karo arar boao aoao b tka water duriog tkia eouitahip 
ace, tkoa iodieaiu^ tkai oo actual apawidiif oceun. Tima and uraa 
acaio tka mala ropaata tUa eourtaklp act. if no btradar btavrapta. 
aa oftan aa ararp b to 10 aaocaMb or at bocar btarrak. Otkar eouit- 
akip acta oocur, loo. Fraquaotfy tka mala will ««im bode aod fortk 
orar tka (amaU wkn aka ia raatiag oatr tka bottom of tka oat. 
oftao lOttektDC bar doraal fio witk hb bodp aatd faa. Aootkar reeoc* 
Titrr***f oourtakip bakarior ia aa act of RiadguHC- Tko tnala gaatlp 
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•viiH up te tlM nididd* «( U»* fcoub vhilB ih« b ov«r lb* bodten 
of (bo noot oudfoo bv in iLo oido witb hb oumI. Thaoe a«to of 

«{ iIm uid trout boro booo oboorrod ▼OfiOM 

ouibon ooM^ wbom nop bo MMlitioMd: MUmo pp. U 54), 

▼tbootorp eeuftiiiip oot !• bfook trout; Huiard (IMS, p< 345), nude* 
ifip aiwl bd^t^^tdo nncuBinc ortr tbo foisoio for brook (rout; 
Qtooirp (l»sa, pp. t49-943), »i]d|^ oad mU-to-bdo oorlmmlac 
«T«r ftoi^ for nukbov troot; Xoodbt m (19M, pp. 334-355), eudt* 
inf Knd qaiTtrinc b oU^bcod (rout (pL 5). SiiaiUr toorUbip •«<tr- 
llloo Ur« bom oboortod bp Ibo oatbor b tbo Uadleekod ooekopo 
tolnowi. uloor ki&c oolinoa, ood caltbroot (rout (p(. 3). 


TWt 5 f Ainnxc ACT 

AoMSf tbo Uifi suiobor of pop«r» orittm oa (ba bobSu of oaIbm 
oad trout, but f*w ou(lwr» boro dofiaiufp doocolbod tbo IfiowmAf 
0(4 ond tbooo oolp vitbb Ibo bit 10 pooro. All otbors boro oltbrr 
not oo«n tk or bov* tnoro or boo oosfuood b with tbo aott-b^diof ud 
couriinp octo, from which U mop bo coecdodod thol tbo truo opAwniof 
oet b MidooB lOMi. Ko doubt thu eowfookia ond Ibo lack of occunto 
eboomtioa for oo OBOop peon wm oamtA bp (bo groot ootbocitp ood 
weifht of OfMaioo of oMtala older iebthjrolofwCo, who porhepo •auaUi 
(oe moeb iaflucooo eo (bob otudowto end bhodod (tuir opoo to (bo 
OKoct onoAbodi of Off bpbf end fortiluotioa. Recentip, oboomr 
tioao bp Oniliy «a rebbow (rowtf Heserd eo ooeiom brook trowt, 
Boldisf oa tbo AUeatie mbom. SeboKs fc»d StodonU on (bo hub 
rodbdL. ■ loodbokod mnAojo oe lm oa (fif. 4), ood Nerdbem o<t (be 
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•4Mib««4i, ihQ taulk«M tb4t Uu d4UiI« fli aff lajing an tmm- 

aall 7 Uw mbm for Ibe varioua ^tadn. Tha ij>«vxuii( act or «ck> 
Ujlic aci nay ba aamiMrwd aa (oUow fron S*wftiani*» (1IS4, 
pp. SS4-US) acaeuat (or tka ataalkaad: 

TW r«MW iroa(<>< bwa la iu or ta* pU «Uh W Md omI ■» <r«a 
OontoiatOaraMtant. 7W mIo ioMaail/aaand Ma peatlM panM lo bar. 
TMr Mali van « 9 p«i(li $mt, Ma ba ooa iiaiiaiwtly alMrtar. Ua kaad aaaw 
•aly abott to bw pacaank. Ba«b AA «aaaad ibiar m¥tiU oMa. «ba ttmO* 
yarlMokrly ww mm ta arch hat bo4y. b« baad aa tba* tita Op cT bar 

m€>m wm vat aT watar. Kca» aad aAt «aia asaiiad viib a palvarias waOlea W 
botb flA at auctlr tba aaioa laalaat, Ha aaaal tt tta laaBla> vbaa U ate- 
troAaA fraa tba watar. «M aaaa ta «aaa rtpfitaa aa tba aai<aaa rma Iha folawtat 
aMtbM M tba acp «wt AifoO t aA. tba vbata alaob a< Bill rarltoAr abaaarab 
tba atfa Ifoa our vlvw. bat *a oaoM daarljr aaa tba atnaia cT tatskt plak ant 
Alin pint lata tba battaia af tba aaat. Ibay appaaaad ta alay ia a awy ap »» aat 
fraop aad oooa aara iihaaitail AaoUof (ran tba aaab Tba uM aaWM li a •an 
ar Ina aenpaat afojr abavl tba ant, tbaatb «aw a( U aaa carriad aaay by Iba 
anraeb tba vbata ptataw AM aat raaalra natb wmm tbaa 9 la n aAi, Tba 
■ala durioc tbia pnwcaa aaa oo tba Wl Mda of tta tmmit aa Aa (aaad ujairran 
tba fanata wanilrtad ia a < » tiaaj piAiea. Tba nala laabaad atipbUr toward 
aod iQpamd M ba A AAalaa aootaab 

rSKTiUSATlON AMD WATBa-HAROEXINO 

BoUi ofop anJ milt aia diaoliarcad al tka tarn* tima dunof (ka 
QMiwnii^ A«t, aad Nanm kta m baaulifaUy eoordiDatad aaek altp 
in tba hra«dui|c bcUvitbn of aaliMD aad trout ikbt ika agp or ora an 
fartifisad tka tnaUat tkajr an akad; otkanrlaa ikay probably 

not ba fartOiaad at aB baraaaa tka aparm would ba carried by tba 
currant downatrauD away bom tka oaat. Tba nillHooa of aparmatoaoa 
Dakiac op tba milt ara inacttra uat3 tbay aotar tba waiar, iban (or 
about 45 aaeoaida tkay avim about witk gyaat nfttdlty, bat by tha 
and of IK miiiataa all kara bococna ioacthra and pcoba^ mday bar* 
diad. Tka agSK water, ebaaft ropadlj tea. For 

about 1 minuto oftar tbo « m« ora ia waiar it ia poanbla for Marly 
100 panaat of tham to bo (ertillnd wb«n aettra apacmatenoa an 
praaenl, but at tba md o( anotkar 4 tniauiaa In iba water tba tkdl ol 
tba bu ao rhar^nt tkat it ia neatly impoidibla lea a apannatoeenn 
to enter. All epatmatAiea suat mter fab «kc* throoeb a Aii(la 
minuta poro, tba mkropyla, la tke acC membraM or ontar akall of tbo 
«ltg aod aftor om apemtotosooe bao antarod (id t a ka o but a rin^^la 
ifiamataooan to atari tba darciopmoot <4 tba agf) it ia impi^bfo 
for another om to do ao. Skould no aperm anter tba egg within the 
fin* few minutaa tkat tbo agg ia in tka wotar, tka miotopyla doaao, and 
that egg can nooor bo fortibaad baeauM ••waterka rd a nin g** baa 
already begun. 

~Walar>hardeaiag” ia a phyakdogkal proeaaa by «lueb taster 
peaeae tbrou^ tka ^ manbrana (oular akall ad tha egga) iolo tfaa 


374 A^V9AL KKPOT sMiTSscnnAX Dfrrmmojf. tm 

ipAM bdow it. TW tMtwMa tL« jdk 4nd th« ttiubtMM m 
liM pcriTiUiliiM fpM*. Tb* «ggii ot ill ntfivgi iDd trout cw«d 
uf iboai ocM-tbird Urfw is mm tbia wbut flnt Uid {fig. 4), lod Uw 
ouMv iImII btOEiM 10 tightly itrataM UmU tin «gga m Hfid mmI, 
vWa <lr«pp*d, mijr boniM like rablMr billi. TiM ea OMBubriM k 
idbaivi vbMi fint UU. but M tbi end of ibout tbrio-quirtm of in 
bour, ifUr (bo wplobwo ol wilor-binlifiing, it k soMth i»d m 
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NlMKR or MUIUTCS M UlTCR 



hfir Micky. ThkidbMiToquili^oiUMMgntniofMiMiioidharoto 
(bo oggi vbiob ko]{M to kaop (bom io (bo bottom of (bo mM uatil (b^ 
in corond vitb griTol by (bo fonito, 

rOeT 4 PAWNlNQ ACmviTlKS 

Wllbio 1 fov mhutoi iftM (be iggi iio kid ind Ccctibied during (bo 
ifowTiing lot, (be kmik (uim on boo lide i»d begmi (o covor tbom in 
(^ iiiiM minnor (bit ibi cteiTitod tbo Met. Thk k ntooaplkbod 
not by diggin g Into tbi pH vbtgro (bo oggi occur, but ilighdy opitiouD, 
00 (Int (bo cuonet i w oo y o tbo d Mtuf tod HMtwiil onr (bo oggo. 











uiMOH AVi^ nom-%CBuun 


376 

Utwlljr «ffi M vnJI ooT«r«d viUua ta brar w Hrp to a dtpili of 
2 tothm Of moro. Thio pootapowaioc bcbovior atfu diitifiot adrui*^ 
lofoi for tbo protoctka of tho o(p tad ttcmtfy boiobMl try, oo 
poiaud out hy Kfodhom (104, p. Ol) wlio oap: ^ ^ 

irti poHiooo of tbo Mt oro ifodtuJiy b«rM dtipir oad eltopif 6r 
KMMioU bftof vtibod ilowtaimm boo pito due to ^ works 

ujmU^AmV Tlio tmamm m tb« ooMo coTorfd vitb gr%r^ tadl 
hoKbod. TW 017SU mppif ooedtd by lbs «cp ud jooaf trout 
dttride thiir dsTolopoMOt ia tbo friTri is truppliod bj Cho oiopscs of 
^ wator thfoofb tbo loooo laouml of tbo olmia WUoia. TU Umo 
roqturtd (or tbo so* ^ bauh dopooila oo iho ipidsi so voD os oa tho 
wolor tmporotura Ecfs Uld In <oU wotor uko tet«r to botcb thoa 
tbooo loU la wonaor woiort Uio Uno Toryinf iroca 2 or t vooks to P or 
t fftftfltbs. baby tolatea or (root ofur ttmiirr ia tbo 

eroTol oQtU ibrtr yolk oork boo bm oboorbod« tboo (boy jcrodi&olly 
fTioho iboir wi^ UirDU(b tb« eroval laio ibo wat«r of tbo otroos. 

Diarrauerrroir or moo 

Tbo ocfi, aftor botat oooorod by tbo fomak* art rolabrtly aafo trm 
prodstory afliiaali HowoTor* wbca fail laid, ooois may bo owopi 
Crooi tbo aoot pit ^ tbo tmmui. Should oay of (booo oMapo (bo 
Boutbs of Sib luridae in (bo Tictahy loady la oat (bom, tboy would 
aoTor doTiiop far (boy would bo oamod lo tho poob bolow, vtsrv (bo 

•BPI would MAllo (o (bo bottom, fraduafly biiYiming oowod with 
oodlnsai that would oaaoo (bom to bo ouffaraud. Otbar baaards 
await tbo oni. ruarm often atlacka thom and may spmd tbroufb 
tbo Mot wboa tho ogp aro too cr owdod, but i( caa roako Uulo boodwoy 
•iiaa tboy aro wall ooparatod. Ffotbots ofUn waab out (bo aagaof tbo 
lalmoa and troat. aad ooea tboy an rotaorad from tba Dost thsy baTo 
liulo or no obaaro of lufrlrab la oarlaia araoo (bo otmiao raoado 
after ibo trout baao ipawmid, koTi&e tW Mo4a bifb sad dry, arbicb 
•ooa kflb Ibo oat. Tbooo, amooc otbor daaean, tako tbofr toO of 
tbo MW crop of ooi aad younp fab ptaalod oo carafuSy by tho 
CDOtbor. 

UTKfuruu errti) 


DAvioaoli, Paaooooca a. 

1197. *iM&fnSloa^ md "bowtaT of ^wtfa wfaMO. fatma no 
Pit Mot> ewaotoo flasaT. 

Ifsa n# WIMO of Uo Yokoo Rinr. lUitl. 0. & bar. tftU!tn» 
v«L Sa pp. M U2. Op. 070^000. 

Oamr. loaar It 

took TW ipaw^tAf Wbfta W brook* bmo* oa 4 nOobow trout* rod iW 
probiw tO w pTidinn Tnaa Amt* FUa. 8oa« vat tX. 

mm. 
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iOtl Sam jSam af tte ttf» bMor? of tiu mOan htaok »mI- 

Tf«aa.A m ml pp m-m 

J«aM W*Q». 

ini B*WM «f tk« bMck tfwrt tfuftag tte k w rtn i «mm. lUp. v. 8. 
Cmm. PM- tir>-J«n, pp. S»^ 

Kmbbah, f aPA B. ^ 

1 M«. Cibmmtitmm m U* ipaw^t «< * at n w «1 «n«i Tmw. Am. 

PM. BMh vat H PP^ I ^ ^ 

Samn. Lmvaaa Pvw «xb Btnswn. 

Itas. TW Trr—W ihm ItMte i«MM. « tMdlMk*4 fcm at 

tto Mtkap« —*-OaawAiwrtin Mrta. MM.P1 mI6« 

PP pp-n.ft 

Wm,lLC 


MU atamCtw n lha aulaaa brook Ooot. ft /MMiuiU ef FiImo 
•4*uaia. TkapaiJMt. rM.aM^v«L«PPlM-iaft 
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WHAT IS EN*T0M0UX3Yr • 


Bj Ln A. ftnoM 

Ckkf. Bw««« nm 

U. 8. 4 Af»W«ttar* 


(With l«|teM 

WUt t» «toow4«ijT Vthtttr ■•EBU«6lagy b tb* 
mAl «f Mwlocr ^ iSMCUi felM 4 tr«4tiM oo tb4l ntbjaM-" 

How 6o« Um fwrtlcuter d«i>4ruiMat of aoo)oC 7 rofomd to umt 
tOMOt*? TrootanK of aoMOU uk«» oa fomo. It b*4 mo&y 

rmttifi«4lioii4. It tffooU nuajr poopU. It offocu tbo boaltb. tbo 
ootDiort, tbo vtU^Miiic. ond lortiuMo of m nony iiuUTliduok ia tbo 
world M poibopo 4*7 olbor oppSad ititfteo. 

Is iptriiii mad inoMU outauttbor moot, if oot ill. froupo of 
itifiity ofcuiMU. Thoro 4f« knows dmio tbiw TOOiOOO kiadi of 
dcochbod nirard i&oocto is tbo wocU. YWn oro 76|000 kinrh 
■e Mpertod from Korik Amorico sortb Of Moiico. Of tbo 7ft,OOO 
is KoHb Amork* iboro on ntiziiotod to W b,AOO kiodi mi iaoocto 
vbich on 00 Isjuriotio to ocricultun in Um tlaotod StoUo ibot rooorda 
of Umv oeeutraoeo on ocookuatly npertod to tbo Innci P«* Surroy. 
It a obvftou*. tbMoforo. tbot whilo Mtomaiofy timU of Mona, an 
(otoBMiofatt can is nooon tnot ooly of m comfMntiToly fov opodol 
of ImmU. In »c*infd« tbo UoAiw MS loocb Uw ntudooU only tbo 
BftedplM of tbo ocoioM 4Ad fooMcal faiadnmootolo of nooct virteti^ 
rlnairiTrn pbjMoloKy. boUto, ond ftomni dfotribotioB, 

lO tpfifftiliit ID ikft ffOXip 6l tf bfWCk of 6DUI0U>1Q(* 

Mol work dairod ofur undunttes in tbo oocurinc of decma, in toncb- 
btf. or in ocnploynaeoi. 

Flnt, in ow work wo innoi know wrbo* imoeto on, osd toxoeomy 
w rwdly ono of tbo inaportnat potna in tnotu« of inoccU. Tbo study 
•ad iatorprotntkn of otnictunl cUnctor* for tb* pwpon «*“■* 
md idaotibcotM harm o ino*« inporuat ploe* in tbo odoMo 
of «ototnoft(«y. For oumpfo, tbo spodn of CboUfooiirM look mu«b 
•bko, portiouloriy tbo fom* coiniDODiy <*Ilod oaorwonu CuAinCi 
wbdo wor)^ oa tki* growp witk Potion in Eofload. found tbot 
wkot kod boat eeaddond w ooo form. C. maaOtria, wao rooly 
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t«9 wdlly Jiiilf riihfl bj itnictenl «Uff«r«AeML. Laut 

•twdiM •lww«il th*t Uxtr M«iy <lMfifib«d M tb« prtDUfy 

p«(.tb*«Miwbiclif«*d«ootmnf tasua. 'noa.illJiiMchooiiiptksttDf 
Uta vbcia Ktavirarai praUca is a <«rt4tii kom, noipiifiad it ia oUht 
aa4 dWDMiatMad apaia tha nhia «i taioaoinae at^diaa. SnA 
•ixadwi maka it poaiMa to dilfaraQUaM oeatrot naMuna in tha field, 
to difpaaa pr o p a^ a< iafwtad ahipaMotM aaoriag ut eoanorcia, o»d to 
mpfif opftfepnaU ^uanntuia BMaavraa. 

atiMliaa and ititdia ia tha labocmtorjr and in tba field 1 * 
find out henr tba iaiact Um, bow it peoptcatea, bow it food*, bow U 
itiarmfia or baaafita etopa or load or aataula, taub aa not eolp about 
tba inaact but ilao what to do about it, • toita part of tba program <d 
tcaatiAg ad tnaaota. After aamal pean of cspmnMoU » ib* Wfort to 
ocAlrol wtMwoma, tba unaatuTO farm of tba aliak bat4a, pbpiiologt. 
aal atudlaa b ooana c Qoo with tba bfa^iietoey itodiia derotofMd that 
tba portaniiar powaa baug uaad vara not being takan into tba 
•patam bp tba inaait bait vara baing thfovn o«« bafora reaehing tba 
atemofi). 

Speapbg vitb laad amnata baa loeg baao • taandard fonn of 
eontrol of taaoela t^t bata and ebaw. Until tba buaaan baaltb 
haaard bvolrad b tba uaa of land anonau vma fuOp raalixad, it vaa 
tba aoeoptad ataaJard matbod of aontrol far ao^fling inatb, that atmoet 
TOdTereal peat af ^plaa and paan. fitodiaa an tba Ua baitorp and 
babsti of tba Oriantd trull iwlb mado abortfp aftar ila diioovarp b 
tbia oountrp rereakad tbnt tba larva, altbav^ a bitang and abowing 
foim aomavbat aunalar to that af tba codling ntoth. haa a habit of 
apattmg oat tba tnt ana or two tnoatiifula of food and tbua anupaa 
(ba dfaela af tba polnon ^npod on tba avfaoa of tba fruit or 
banoa m thla aam laad anaeata ia not atfaetiTa. 

AabvdkDowB.tbateeaDditpof baaatalaraaHrkabla. Takbg Iba 
duik aampla of tba ordinorp Tiaagar fip aa aoaaputad bp bfasvaU* 
Lefrop—if tba edipring of a abgla pair Uvad for 1 paar and nona af 
tba poong diad and non# of Iba bodiaa daoompcaad. iba total mnaa of 
pondarabla matarial paoduoad would burp tba antir* cartb a million 
inilaa daap. Of aouna, tbera b ootbing to vorrp about in Ibb diro^ 
tka, bacama it narer would happan. In tha flnt plaoa, comparatiTalp 
apaaJdog, alsMat aU tba offapring dia and tbeaa t^t ik do daonp, aa 
tbara ia no poadmbU tnaaa of aofidant aua bfi to bttfp anp 
part of tba eahb. Daapita Iba fact that aneh a large proportion of Ifao 
ctfapring of tnacota do dia, boworar, tbera b a imneodona incraaae in 
tba popuktkn of doairuativa »»•**** from pear to pear. Kotwitb* 
aunding tbaaa tramaodoua popolattont of inaact paata from tiiaa to 
(iaa wbkb taka a buga loQ in ctopa and vbkh apeead d b iaai and 
aanap human kind in otbar wapa, tbara la no rodi thing aa tha inaaeta 
of Ibo world wiping o«t driliutioa. Hoverer. if cr opa and fooda an 
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t» b* poduMd m MftcMttl quAfttity for MT ud ftt • eosl 
■uildiigitppDfiub)«t*H>|tfodi)<*tiBMctamaitlMOoiilrDUed. Oootrol 
(l«peo«ls u]>oa noMith; noMrcb bmu W rtody, b«< Uw f*c^ 

TW aeiMM* of wioobokicy » oB RUBj boat*, tad 

•Tory ponibk toon odToxiUfo ■ b«a( ukaa otoo to Uw um of 
iBMcU oikiMt iiMOCtfc Ito im imparUtioo of ioMot ptfOAtoo bto 
iftio United Sutee vm tkol of e <reif frott ED|Md ta ISSS to aid is 
Ui« eoatrol of the cabbece worn. Snoo ttot daU 40S epodoo of 
■iMCt pamlteo aad pradeton beti bore toportod freoa Europe, 
Afrioa, AwitratM, Jopaa, asd ottor eeuatrua, aad TS of Ihne hove 
beooiae nUbtohod. Wb«e Koebtio iatrodoced the FedofiB ialo 
Caldocaia and it cloaaod «p the cottooy euAia n eeaW. an beoc* which 
thraataoed the very wiMtewta of the oitret tadwrtfy in that SUU. 
than WM fumiebed ea early and graphic example of the ralue of the 
hm of bMofidal iMoeta, A Uede which teede upoo eaady^ waa 
nsportad into the United Staiea (no Auetralia la Itol, and abca that 
daU haa baoa diMiibutad to » otbar conntfto. A paraeMfeo w^p 
whkh ie natire to Xorih America and which attache the woody apple 
ephid end brince it asdar ecsirol baa bees eot froBB the Uaitad Statae 
to 40 ocniDtriaa throughoal the world etaoo the lint thipoant to fraaoe 
is ItM. When, at the auggectioo of the aftr ielt of the Floride Stete 
neat Hoard. CHauaan wm aent to Xfalaya to taka paraiitae of the 
citraa blackdy lo Oobe. the raeulta ware far-reaching and inporteet. 
Not only did due aceiMi radoea the calrae Ueckfly is Cube bon a peek 
of firat iaipoctasce lo one of minor rank, but U too roducod the liik 
whkh bad bean praaest ia martod decree of intrvdocteos of the pmt 
into thb country. Monqvar, it wu a douoBettatton e( far-eitdiied 
jLiaeatiej t»d of good ncighbCiilloeM The work now gohic 
rolbrtiOB of b^hcial iaeacta. tbalr exob a n co bKweea natiaM» and 
tbair celostaetion and study eerlaisly enter iato the procram of 
traatinf of iaaeeta. 

It win thua bo Man thet aloac with the effort to doetroy wjureese 
(ome of toocta, oppoetunitiaa hare not been eattrely oeerlcofced to 
r^.L.. laaM holpfhl to the huaun race basafieial Iaaeeta; and amooc 
theeo. of emna. cm of the ottiaiendinc ewnp Ue b the booeybea. 
gtotomcAubt* have doUramod that boea are nora effeeuoa in gather- 
toy honey and pwiNtieUef plaoU If they can nach farthrf with their 
loocweo into deeper lewan for the nectar, lleoco as effort bee bean 
OMto with aubotential procrae* is derelopioc baea with loafer toacoea. 
Smoa beae ia eaiara mate on iba wise only, thia roccune to iho 
praettea of migaika ia tho baa fao^ baa boas fraught with ddBeuUy 
but bae bees a uni wiuUy ooeoeapliehed. 

Xotwythstaadinc thMO efforu wa a» told from tuna to tame, eras 

by ouietandinc entotatociiie,lhat B our aoa) to oestral or Ul mjiartoua 

isaoctformowobaro too little reco>^ for tho woO-baiac of the beaaffeial 
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icRM apoa vtush w« ttapMiJ for polliiiotMft of ploBU ibd oUmt uaoful 
fimetiiMu. Wa uo fn^uaoUy told of tto Icilbac of eolontM of bow 
ibooflt tbo MO of oprojo for Uie cootrol ol fruit ood crop p«U. wd 
w« oro foBoonMoUy ur|^ to hov* lotfo rofud for tho Ulo of Uio uooful 
iiMiiii OTOQ iboogSi tho B>i«houi fomu nuj i& ooow uwUikm do 
out* horao. Tbaoo wonuBgo o*d odmooittoiw tr*» of «o«iw, w«U 
OMost ood obottld bo fiToo vwy po—« hl t eoaoidorolu*. TWo or* 
M wul (VO adoo to tboio orxujtDooU. A rocoot ortklo ia on# of tho 
Itoilint boo pobliootMiu roforrod to Uw voiaioK kitoo )tj ontooDlo- 

of tbo poaiblo frioAftppor oolbfook tbo OOBKAf OMMO ood 
indkotod that iroiohoppm woro Tory obundooi io Boot of the owooe* 
olOTOr WpOM tbo pMt BOOtOO. It VOO pOOtod 0«t that tho 0W9C4> 
etoTor k oao of tbo forooito bonoy ploalo for tbo boMyboo ood that 
tbo tnTUMo of (ruoboppon mi^t wall proro oortou* to tbo bookoopw 
KDOO wootclow k ottroctiTo to tbo froodtoppon oa o food ood k tbo 
•olo oao tw of Muyluo hoooy io o lor(o omo. Of ooono, tbo obrlOM 
ODovtr k to bood tbk ptrtl^OJ wortiiiif ood poiaco tbo (iMohofipora 
to lOTo tbo food for Um boat* oad otoea croaaboppocr <«a bo potooood 
tritb o auUtiol wbkb k xwt ottroetiw to tbo boo*, (boro coo bo oo 
arfuatrat m to what abould bo doao. 

It k MMoaoiy to bt*t of uarou vhoii coaUolliiic and orodkaliac 
aHBy of tbo plant diaoaiM TVo I>Bt<b atan dkaooa, inlroduood froM 
abroad and mom ooafQtutiaf a asriocia ibraat to tbo alma of thii 
ooaniry, k apnad by at loaot two iaaocu aftd pooably by floor*, 
dofanaao moaaio ia carriod by naoHa. Tho aanot unpociaiit diaaaaa 
of aucar boolo. eurly Urp» k apaaad by iaafboppara. It k auapooUd 
that phony diaaoM of tbo praA may bo apcwid by iaaaeto, oltbouidt 
dcdailo infnrmotafia oa tbk point k Urki^. It baa rteantly boao 
found that paach yaOowi k apraad by an iiaect vactor, and do doubt 
iDoaeM antor into tbo saataral procram of ploot-dkaaoa apooad and 
eoatral mof* Cbao «ro luMW. laaoet* ihtaairfTtt aro affocUd by 
duoaaafl, tad atiompu ara boing floada to dorolop and eultura 
diaaiaaa with a mv to uaac tbaaa in tba d(ht acoioot iajutioao iaiorto. 

Troata^ cf iaooelo tbrougli ttudiM of plant wiatanro baa ila plac* 

k tbo pktuf*. Mod k Ikuiod ia kk ranoumpltoa of fliany mtaibart 
of tbo plant kingdooD beeooM of tbair bad taato. poor ^alily ao (oedt 
fibroM eoanpooitwa, pokoaoua rbaraoUr, oo pooaibly oroa baeauao 
(bay pnaaot an aoattracttTo appaaranco. InToaligatkau by ento* 
■Doio^ou b*To moalod that laoocto ooeh oo tbo boooUD dy aloo 

baro food profamMM and bmitaUona in rokrtioa of vanoliaa of wbaat 

or aroo tho mdiTklual «boat planto for food. Soon ptoaU art aaUroly 
unmilad for tbo rapport of tho dka. otod vbto tbo rarioty k goawraUy 
ooitablo, and parant flioo aalwfiag oaoh planto for egg laying doom 
tbHT oApri&g to an aarly daatb. Otbor planto may bo quita on* 
aitraetlT* for oa Uylig and tbuo ooeapo ia f aotaUoa. Study of tbooo 
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food Mid «fi-U 7 tac peeuliiritie* ot Um IlMiua (tf uid of other •pociM 
of tDMCrU hM lad*e*«d tho pMiibiUtjr of dorolofaiif roMotooi ttroiu 
of ^Miia MUtol; awUtiU for kuBaa or li r e H oe k m&eiunptka fcvt 
ttutiiwtia or portion^ tnununo to iiiMCt ottock. 

In tko cbiuBiitrjr of drriloptac moeocuodw ood fnnfScidM h k 
Medol lo tNot of iDMCto Kiwvlod^ of Um i&Mt h*bfU» the 0 Mtk« 
odft of fickttnr. ud dki chorocrUr of tatjonr ii on Meo nti al port of Ibo 
cbicnial’e epproorh to tbo proUen of doroSoptec o killor. Ftiocwidw 
moot kt oonapodUa «iU» inooetkidoo. ood neo trono; luneo plone 
01 ^ bo tokM into occeunt. No noco ottroUTo hotonois 
« 1 U bo found ot aeitaaokcko) BoetiDfo Uuw tU rh^n lMo of tbo 
Diviakn of loof rkido InTMtifotioM in tb* Bur«ou of Eetoaolefp 
and Itont Qoomntino. 

In otudjme ond Uioooto It nuot bo miuBborwi tboi a>onj> 

of Um moot injurious (omo oiwid o Urfo portion of ihok httClnio In 
tbo pound 00 lomo or vocino. Tbo Joponcoa btoUoi for oo oB p Io, o 
■enouo poot on tbo Adontk oMboord, opando 0 mootba of tbo ywr m 
tbo ooal M » Uroo. Mon; of Ibo uv owerm a aro a tbo oed S ;aori in 
tbo worm tloc* nnd, oa ia voU kaovn. Ibo pcrtodioo) ciondn apoiiik 17 
;oorft in tbo oeol. btonwlogiato u* iboa dooliog wilb apoetaa vbkb 
oro not oMo to fir* tarproonon lo tbo raortkm of tbo Toriouo inoocli* 
fv tfa tad oibor cwlrof miorirTf uaod, ood oboorrolaMM or« dlAmlt 
ond OOCCMorilj infioqoaot. &o wbon ontomolafiata ora aakad «4; 
afur Boon; pooro of Bind; «n o oartoia inoort Ibo; oro net oMo lo 
iBOMdiouf; ootlino adtr'^H' eonlrol moaouno, tbara to a roal aaowor. 
And 04 ibol Uio propooa mod* proboU; dooa not niffcr to oompomon 
with tbo profraoa mado b; olbar broneboa of acMxo in tbo otud;. for 
oxamplo. of inonj bamon oiiaunlo, oron Ibol moot ordinoi; tbonc, tba 
oeouDoo wdd. 

rnnoafTitifm of aatnral rwoufem ioTolfoo tmtinf of inaocto; nod 
10 a for groour dagroo iboo b nov pnolaoed if U b to bo root foooar 
TAtioo. You om; find tbonoomb of aquoro ailco of foroalod arooo in 
ttoo oouatr; wboM tba bool of tbo timbar baa hta kUM b; imkIl 
In largo oroM in tha bigb (omU of ibo Woot tbo baao o co mloood b; 
iwoem ucoid tbo combinod toIuo of limhw out for lumbar and bunad 
b; fim. Doao ibb niffBt trooting «f toooetaT Our nogo bad* ar« 
d *n udo d oTor kifo ortoo b; tbo fording of graoobopprri ond Momon 
ciiokoto. Not oofy do wo loao tbo nag* but on oretion probloa b 
oontod. Do« not r**i oonaarraikn msBOOi aomatb in g baroT What 
about tbo ooMamtinn of aiumobT Conoidor tbo (ooor tkb« tbo 
buffalo gnat, tba oerowworm, tbo iMOCto that pro; on orildbfo. How 
about tbo baolth of humomT What of ;aao« fovir. auJartn, ipotiod 
(oTor. Uilaromto, oil trawmittod b; tooocto; and oooaklor for juoa * 
oaomont morrl; tba ecunfort of bumana; b it not afiMtod b; tbo boaaa* 
iy. tbo mooquHo, tbo oandfi;, or tbo o;o gnat, aa well ao oUiar 
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fomu Dot tMuliy a<«itioa*d akov* * wUaparf Tliinic at Ui« fans 
Uw fllothkc dMUoyad b; ctMbM n>th*, famJtui* dastro^ad hy 
e*rpet beatka, aod Um (uraituti aad buiikiai(B wraskad bj teradtaa. 
Do« aoA aB lUa an g aat aoB# of tka raaaona for tba traati^ of inaattaT 

TMatbc iaaaeea awbadia alaa eoniadantioe of th«r dtatributioti 
tad apraad. Man, bb maaw ot caamuakaikm aad daau* tor 
prodiMU, pUata, aad rna^ariala iouad in oUmt aaotwna, baa paovidad 
tnanjr va^a to tproad iaooeta into now araaa. Rxaaftptoa at tlua an 
nmnaaoua; that tbaca ara do( nwaa of tbam la laupniiDC Bat tba 
antoanolofiBt baa aot orarioebod (ba anportaaca of tba aad tba aarioua 
eonaaquaaoaa tbat ma^ ariaa if ao raaCriatiooa an inpcoad. It baa 
baaa tba tattamolosiat «bo «u, aad otill ii, tba paiiaa tnorar in tba 
aatablnkinaot aad cafocoonaaot of lava aad ngvlacioai to proraot tba 
fpnad of plaat paota Thia baa Ud to tbo darotopmat of aaotbcf 
■pariatitad bald in Ibk aeaaaoa of traatiac iMoeto. a fiadd touebiac 
many aettfitlaa. at bocna aad abroad^ attmnaa wbkb affaet tba ooia* 
laaroa of tba aooauy aad tba wotU, nqubiac tba aaamlnataoo of 
abipa aatah&f ov potta, Inipaetton aad treatiaoBt of paodoou, fumi. 
pdoc of nUvay can: and many otban too aumaroQi to nMotioe. 
Spadalbackm k tbii pbaao of tba work of treating of baecto, ooa of 
tbo oiowao aopaeba of tba aciooto, boa cecno into inportoaoo oo rooootly 
that lea priadpiaa aad fuadaraaotak raoalTa only ioailMiaata oonajiiar- 
atkn ia tba prapantary inatnictiaoB offared by many ««b<K4« of 
bigkir laaraiof. Thia, daipita tba fac< tbal tba work of quarantioa ia 
eaniid aa by Fadaral aad Saata terraa la aa aloat roopecatton aa any 
werii in tba Inaticc of xnaocto that can ba maatkmad. 

Wbot f»o3itMa an sniobla for tnatinc of xnaootaT la tba Bureau 
of Entoaaology aad Root Quoronliao noooreb work «a taoocto ir 
gtdnf aa onando of Wathog^ aad outAda of tbo NadoMtl Agrieul* 
tuni tt Ato ttli Caaiar at IMtariBa, Md.. at 92 atationa ia 31 Staiaa, 
aad at aay oat rtotica wnral dtoinoaa of tbo Bunoa may bo loeotod, 
aa for axaiaplo.OiUado.Fls. Rananh work indodmg panato atwbta 
ia ako gniiif aa at atotkwa in Ilawau, Puerto Rka. tba Canal Zona. 
Fraa«o, and Japan. Qaaraetlao and eooiro) work w being oarriod 
on at IM pamaaffit atatitai la 41 Stotoa aad in Hawaii aad Puerto 
flieo. Tkaa ara manaad by permanut amployeaa aad do aoi taka 
into aaoouat tbe large uvaim at rtaeiwnal or taenporary aoBpleyaM 
aad la various faetuna of tba work. 

Whan aauonologioal work la tba Unllad Slataa Dapartmant of 
AgikuJlun attalnad tba tUtus of a bwrean July 1 , IMH, tba appro* 
priatloa waa ISa,4ia Thk iaoal year U k ts,ai7^t, wiib 1,331 
permanant enplo y aas. Ia additioot Uwra hara baaa tnada avallabla 
dnruc tbapaat year 3)3/000,000 la acnargancy funda. aad lastsununar 
tbo poak MnptoyoMQt fi(^ro wme 3?J)00 pooplt oo p a at ocatrol projaota 
paid with aaoM gau ey funds ateluaiTa of faguUr apprapriitio^ 
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IftdiMlrial Md commTrfal eo>e<n a li«*« ako catend tha 6cU of 
oi iBMett, Mndjifif «ad dtralopii^ faMa aa vafl m pfoduanf 
materiab naad for eaoirol and appixiof tnatSMou doraiofMd TUa 
coaunartialaftdiadmoiafaapacikaddiiaopai rocotBiUuaolihaBoaaca 
of aaloaiokcjr. Tko aa«no« iltal (raata of iiiaac4a noat not oraHook 
ita isipertenoa. far in tia applieatbn iadwtrj hat an nrmliil part. 
Wbnt ia tba pmotaoal taportaooa of kwminc tho loifa affacl of a 
ckwnicai oa Um inaact umSm fadmUy can male# it availabta far waT 
.•^ntoMlocieal work haa rapidly in oolkcaa atkd uaivarmiiaau 
Suta aiparimant atatkiDB ara aceecnplithinf thinft of groat unpor> 
t*oea 10 agfkaiUuio and fa Iwinaafijr. Tha 8lau of rfanda, for 
axanpia, kaa pirofitad mora tkas it twUaad fnmi auck work- Tba 
amdiealMm of eitraa aankar in thia Suto mrad Iba dlnia induntry. 
U waa aeoompiiibad by omo Uainad in oolaaKiIockal and aradkalion 
work. Tha aradieatfao of tba MedilarraBaan fruit By waa aooaaa* 
pliahad only booama man trainad ia antotoalofioal work and in 
andicaiioa praccieaa ««r» in Florida and anttabta; not only anilabia 
but unafraid and with that vtaion whacb ia naeawary fa groat aoooot* 
pUaluMBia. In tbaaa two prognuna afana tnaior ealaatiopbai ww« 
aTartad. 

So, finally, what it anfaaaology? ‘Hiat branch of noofagy that Uaata 
of inatati, aa Mr. Wabatar aaid? Undoobtadly, and Muob mora It it a 
•daooa that contribotaa mnlanally and wUbouC oatantatioa fa Iba 
baalib. OMafart. vdlaro. and btpptnoaa of tba humaa raoa and of n 
largo port of tbo oiubmI kingdom- 
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INTflOBVCnOM 

All e( ow eultivfcUd er«p« wm* clocwttiMtoJ in pnliMtotie *'■—^ 
•out* of than in itM OU, otlMt* ia th* N*» WatlA Wlum th« 
Etrop^wM dincoTcnd Um Nfv Woriil, iBcjr louad n hi(hlj dvrolopwl 
icneoltan nxUeAlAf «T«r moM «f iht two AnMricnn Ukd tk* mUti^ 
Uaa4*. Thk Acikolhir* wm btwd ea pUatn uaktiovn kn Um Old 
WocU. nnd tb« ayBUn followed OMd* AO ttM Of bcnctn of 

drouctit tad bwidno. Aboncinol AnMincu n^nculkura wm wltollj’ 
mAoai]. uid Um aopo rniood voro ooDMcmod dirwUy Ibo prodtiMfn. 
Tb« odjr doBMotkotod ookuaU of Um prodwoorcrj Abmowum voro 
Um dof, tlM turko^, tad tbo Ikiwo. 

Tho kojr crop of ifae Nov Woold afrieultvro and Um <btof boot! 
of ImImb ocooKtmy woo tbo aoMo gruo vo koov oo eem, m ladiaa 
con, or M our dtrinlin of ib Arawak nan maiio Altkoo^ tko 
EarDpoaa racoa ban taifofjr diiplicod tbo ladiaB popuklioo of Uio 
Acnorioao, cora bao roUtaod ilo pUn ao Uio priaik>al crop of tW Nov 
World. It k froora in ontj ScaU of tbo UHtod SutM aa<d w bj far 
Ibo mool valnabio vo^a oop prodisead in Um Wootont HwnicptMvo. 
It b Um vaij domootioatod pint Utat eaa bo grova onr tbo oattro 
to ago of Uiaaala, aetb, and day langUia fouwd ia Uta lamtorj oxtond* 
tnc from Um Caudlan border Uuoucb Uia Caolnl Amarwaa Iropua 
to aoulbora Cbiia, aad fraoa aaa larU to an alUtodo of IS^OCW ket. 

No oUmt earoal ia aa naoM to mam in «o toMoj wa/a. Not oaljr 
aro Ibo anda bonio in handy padugao of frocn 500 to 1,000, bat tbay 
aro adibla a»d nutiitloua bof beforo naaturity. Tba oan of 
eon IotmI tbonaalroa vail to alorafo, asd Uia aaiida, bauif aakad, 
roquira tM Uiratbing or vlDDOvliie. Tha crop ptoducaa moro food 
Talwo par onit of ana Uiaa any otbar Krain, ibov^ of ooiuoa Ivv par 
Man- h our than Uia (Xd World canala aooh aa whoat, whkh loquiro 
AO earo after plaaUng. Tba AnarMaa afibultarol ayrton. baaad 
on ba»d labor and iATolring laUiar torigattoo or tbo deadne of fomu 
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mty tmr ymta, i«qie«(i « mtmU fiviaf B»4ximTiBi rteuna for tb* 
Iftod UMd. ADd ia tb* Asurina lodian dorolopod • feed 
ploot o*|ioU* of Kipportiaf • hcailr for oa «iUf« yaor oo **vt 

pradaetiM from 4 aetti. 

Net ooiy tn tho oMdi of ooni odUilo 9 weeks efter ferttli. 

setaen, but etbtf p4t«i o( thie pUat wen eeua. Tbe ladiuts made e 
peUtaUe from the eere paOee «tkh k prodaced ia awl) groM 
uba nd ea fo , eod ebo prepared • food frocn the iwrte. Etm 
iha fuapus paraaito—the wxnnww «aut funaebes a food bigj^ 
eppeeeieled hj oeHeia Thdieo tnbaa of Maaieo, oeoeh ee the Chitme 
Tiloe tbe emiitted Aeota of wlM riee. Mean, bovwror, mpplied 
more then mere food to tbe ladiM. It wee ao importaat pert of 
hie r«li(ioua tifa, aad i|utU aerip- the alenaat of art anlarad h» breodmc 
of tble fiaoe, for in ao ocher wap eaa wa aeeouat for the hifhlp daeora- 
tire featana «f thie majaalk pleat. Ibe aetdi nm atmoet the ceiira 
fenat of eoiois, eod Uua, bUak, brows, pink, yellow, etripad, 
banded, aad ^»tted are oooknoa tiaeo( the oome of tbe 
Tbe ▼arioue oomMaaiioaa of ooien and pattrrao and of aaada upca 
the ear e£ord an abaooC awdleae Tariaty of WTa^eamaat. 

AJthM^ we have eeUlad laffely ee yellow and white «a«b ia oar 
eo tnrw w r ii l Tamtiee, tho reieciad colore ere itiD appweeied for tW 
emaaeatel < | aiBt>ae, eaJ iDdiena recaia a preferanrin for tbe blae 
aeedi in tbe praparaboa ed ibeir con eakaa or tortallae. 

Ia additkn to food eelen then ie a (reat rarioty of n«d ahapea and 
•aaa, taafiBa (roa tbe dkdaotiva ponted popoom eeodi. eocae Baallnr 
than a hanui ef wheat, to the flaat dwk lUpwl awdt of tbo Q m ro 
oeca. Thoaa latter aro eo kne, oftae ppproziawtiair (be dsameier 
of » qaarter, that after baiac Uaed they aia eateo nciy like ^p«, 
(he H)doap«B haui« ifMeeed out of tbe owter akkt or pedearw, wfawh 
11 than dwarded (p(. J>. 

Asidefroaa the eaedatbacolea creel raaceof pleatoolot*. Ia our 
txaaumtul fialde of earn we are aoeaateaMd only le cfeni plante baa 
tb«* ero oatioae kioda of rod, porpk, tad rariacatad oom plaate, 
Mcae of wlwb at one tboe ware lieCed io the iowef calakfa and ware 
arod aa orn amao t eh ia the droalar flow«r be^ durian the 

eaet-iroa da« am. 

Cera wee an ebjeec of roDoratioa to tbe Indkm and Scared in tbdr 
m no Inn tbea in their diet Tbe plant wee abiUiuUy fbnnebaad 
for pouary da c e ra tfan without a ati tfcam iia daiciaetlro cbnractatk- 
Itee (tc- 1 ). Tbaa faeboc for tb* decoratiTo poealbilitaea of tbe corn 
plant waa ahared by (ba paeplee of tbe Old World. In far Nippon 
where tbe aru an date to the land, tbe immlcranl com plant wae uetd 
as early as tbe eeeeateanib eaotury to aebaere a atrikti^y beautiful 
weet ae k ebowa by tbe h eadao m s a fro m now in ibe Frmr OaOary ef 
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lo o«r eouBtry brfon our icnnUtuni *atM«dMto *«f« 
hj lU ioiiuBWul •», Um flora plttl hod b^nw (o find iti plora in Um 
dflMMtTfl BHa. B«o)Baua LoitoW, arbo had flfl Bucb (o do vith tbo 
buildkc oi Um Katioa'a Capitol, ai^ um ei «ara of flora ii a daufs 
for ootuDo oapHah wod lo Uiat rtnioUira ai ibo cotnuKo to tha old 
Smimum CouH bbrar7 (pi. S). n«M copitab ar* (bo oUaA koowa 
NfiUeM of ouiM wro^l bjr KoropoajM. Tbor bav* olood » tkoir 
pnooit locaiaon aDea Uwij laaUOatioo. banxif luniTod Um buraiic 
of Um C ap i tol bjr (bo Britiob Moot of (bo otbot adcfluanta of tba 
Capitol baTO bo« ibiftcd around, altfload. or robuili, bat (boo* com 
(win 11#, Ilka tba Uvioc plant in our dTibzaOoa, kata roanaioHi pama- 
mbL Our mmUiotb pUntara, too, carriad Ibov daretaon to afrieulcura 



with Umd wbw (bt7 built Utair (own raidaica, and wranl at^loa 
of attraotavo iroo oera faae«i aal] mcIom ooMd of tbo gatdaiu fat Saw 
Orlaana (pi. S). 

At tba praant Uina widt tba abift of o«r population fican tba fama 
to Um dliaa, tba Hm ooniMfltaoo bat««aa «otn and our prapwitj 
ia DM approeUtod. Indoad, many panona bar# onJp a rasua tdaa of 
Jiat wbat a «or« p^t loofaa bka (fi 4). Ya« wt iM todajr ray mwfa 
of a flora dribaatton, witb an antiual par capita eonoaraptMo of ap« 
pKtumaloly !6 buabala. Tba afikulUinl IndiaiM aobnaliiiK prin. 
npallf oo pore—to Bucb ao (bat ia aoBM pkcaa tbia frak oonpriaM 
U ptremtef tbadiai—doBoleenattaDaBMra. It ia true, oora doM »o4 
mtor (biYflUjr ao ooinpleUijr iato our diet aa h doM that of tba Caatral 
A mar l o a n Indiao*, but it io aa important part of onraflonaa;. 

Adda from ita taatarialiatio oalua, nuiM bto abo b o fl oga# importaat 
to our mtaOoetual davalopount, for tbia pUat baa proved to ba 
afaDoaiuniiiQflfy fitted for datonniaiat tba facta flfbaradil^. Stwdaata 
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of f itri. (ht leifOM of hoTo 4o«criM «ad ftuotystd 

MTcnl hundrad nutMioM ia tnuM uwi ia m dotaf kar* adraanMl 
oar kaowMf* of bov tnito «M traattnitUd frotn OM ganaralMn to 
aaotbor. By maana cf tba main plant tboy hara aolrad maay of Iba 
probUtna of tb» call laaclaiffa ia'^vad b rapcodocUoa. 

Dcapita Ha taaportaoco ia aanant and in ■wdan tunaa, notluDf 
eartan ta kaairn m to tba oricb of tom. Wbat liuk kii««kd(a va 
pcaataa of ikaa aab^cct ranHa fron scudica ta the dirwM adaiKoa of 
Aorpbetefjr, pmatia, a»d cjrtologj. IIm aCtanpU iLua far mnd* to 
laoMatniet tte probabk peat of thia paaplanof eaaaal, to the eataa- 
faotka of all aUtdonta of Iba pfoUaa, hara aoi laal vith aooeoaa. 
To a Urge oxtcat tha diftculiy of drawing a faaltlaaa paetoa of iW 
flfifin of madaa laadla from iba eoatvaidiotofy aridmoa aopplud by 
tba plant iuiff. Tbia cna mma only that aomo of tfm waontlal piecaa 
of o<ar pr*^ ara adaw^ or parhnfM are boiac ovatloabod. In any 
arant the lack of aeeetd ana me oon> axparta it an MMUoatioat of a aua- 
taanad and baahbj intaraat viikh ahoold lead OTcntaally to a happy 
andinf. 

RirroitY 

In oo m paiiaon nilh Ha aaliqwty m a domaaticatad plant tba 
aoadad hbtory of com la brief, balac Undtod, of count, to the yaart 
foilotrine the dkeorary «f AoMcica. Tba tint dafinha dnto b Iba 
bwtoiy of naim ia Normibar i, liM, «bca two Spaalarda, 
to Iba mtarior of Cuba oa Oetobar 3S by OobBtabtu. ratamed to lapoat 
that the ground wm aowa mib % aoct of grab they call maiia, whkb 
vat wall taitad, bak'd, dry'd, and made into fknir.” No f O tO f d bu 
baan found of malM baabg raacbod (be CHd World prarioua to tho 
rayegaa of tba Spanlarda. and tba botanical aridmee k cooduara 
tbat maiaa ociginated b tha Waatcni Hcabapbera. Afim tha Toyagaa 
of Gobmban inaiM tpwad npadly thrm^out tha Old Wocld. rtarbii^ 
Cbba pnbaUy aarly n tba kztanttb caotury. 

Con, of eiana, k rakrta d to in «aHy eoloaaal docuamaita, all tba 
acoounta abovug it to ba a oompkialy dtanaatieatad plant nurtured 
by the Indiana. Tba Indiana, vboaa wdfara depmdrd upon thia 
plant, attfibutad iu origin to tbo goda, and aocna of iboaa bi^^ 
orally praMrrnl tbrougb tba omtufim kaoe Hmh rarordad. Many 
alaborata cacuinaium wwa erolrad to baiirr tbe walfaro of thk canal, 
but naithar tba taganda nor tba re ta v t oni ai afford any ehioa aa to bow 
oera eama to ba the plant it ia. 

Iba fint written morda, Ibrn. abow tbat com 400 ymra ^ vaa « 
it la today and the Indian aoeounta of ita origin, tbingb poetae, an 
but fandful nytba. ForUinatady, tba aKliaolagie*l reoord k mon 
actanaira and mbnom a maeh kager period of linm thin tba printed 
acoounta. BnraratioiiM b BoUria and in Peru bare diackaad aun of 
com perfaapa 2J)00 yaura old, and b our own eounUy. Baebot Makar 
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bumb in UUb, ronflify • tbouMMl y»mn oU, haw tMiM ptrfKlIr 
prfMrred aan (pk 5 m4 8). Ktmb Ut* mottik olCUikand iIm <mrm 
ot tW OMrk» bnv« coax clumd ipecimaa of poia aod coin n<ai 
•bow eom in no win* (ro«D tbo Us«lc tliOt UMMt b«T« boon 

iron by Ibo InditM of ibc uu nfion vltbda biotccie ttzoMu 
Tho ann of cm tnn Ibo fonirUn (niTo* wlorrod aboot tba iMfin* 
nilif of our Cbriailan mr* cMUiet W itMtlBfiiiihfid froCD Ukc cnn pcn- 
dnend ia the awn* rcfioo toiler. Sim^rly, (kt om of corn buried 
by ibo ancMBt BnakM kftkan nro dupltcatod today by th« can 
harrMtcd wMb fall by ««r Soutbnaatara 

la addition to tha aetaal mji pwern^ by lAtcnocnt tmder tkc 
aaeepcioikaUy faroraUft ooodiUonc in tbo aogUiweatwa United Sutai 
•od wcaiwa South Ajn«riea, tlia** w tb* r««ard left by tbc ancMat 
pottan who ehaa* tha oar of oom for eeraaaie daoentUD. ExcmUmI 
raplioea of oan aro fottod on the po4ter7 of tba Axtaoa and iho Ineaa 
(pi 7). TndMd, to eomlleot waa tha rqdica of ooo car that for a 
BUjnber of yaara it paaaad amoaf ua aa a trutjr foouliawl oar of ooev. 
Tbaaa potUry nptieaa and axfaiaaad oara all aticol that oara w« 
know it today waa a ftnbhcd prodnet at kaat tfiWl yoan aco, m far 
aa ita dwiinativa botanical ebaraeurMiea are toncernad. 

Althoucb throe prehiatorfe aara am amai acoerdisf to our sUndardi 
aad |»T 0 tha Snpeaeawa that the com of the Aloefkon Irulin* waa 
dimktuttre, aa a natter of fact the loa^aal aara known wara produead 
by Induna. lodaad tha toofcot e«r. orn maaoariae 18 ioebco frota 
baial to tba apical aaadc. waa produead by a Karaie Indian (pi. 8). 
Ban 18 tnohM ta Unfth arc not bfre^uaot aaooag tha oan of Ux 
Indiana of Ouatanala and Mexko. Eiffataan iachaa, homrer. ia 
about tha liinit in kn^th, aa tha poOco tobca ahieh muat reach the 
OTaiy (or (ertiliaatian cannot travel nieeh fartbar tbau tha 3 feat 
mneanary to re«oh the lowaat aard on an aar of tbk length. 

Hie oom of the prinutlTaa ia not prioutiTo com, and although noM 
of thrae aara of axeeptionai daa baa haan p rcaarred in aneiant bwtala 
Iherr ■ httW naaon (or douhtinf that auch aara vara produead long 
before the Diaeorecy. Cartamly they are grown now by a people 
hltle inSoonead by Eufopaan euftara. Indeed, the oomheUe of tha 
TarahuoMja ladl^ of Maidoav-aaTa dvaltare and bew*aXHl-arroir 
paopla—would ba a endit to naay of our famen. 

Ilx (harrad ooba ratrirred from Indian nactnda and btefcm mad¬ 
den are indaad imall. and it ia aatily underatood why tbay mgiaat a 
primitira (orra of maiaa. Prona their tine it ia unreaeneiabla x baliara 
they bora Lernela m large aa Umm of our eoaamarcaal Tariotiaa, and 
karaala oonuomau/ate with tba aiu of tha chanad ooba vonU ba no 
laigar than graizx of wheat. Hemvar, when ooba of our ownintroial 
TarieCiee are bumad tkoy ahrink in mm until they are indwtiogucabebla 
from tha tseavalad ancient renaina cseapt tbM the prehaiurtc eoba 


390 akwtal AJtroiT urmiMNiiOc TKirmnoM, imt 

Imt« b< W » hj Um pTMMtf* •! Ik* OTVrijrillf toil duf{^ 

tbair MUiriM of buikl (gi. t. fig. 1). No< 0C1I7 do «• not bold tbo 
rBcord for Cba loifaM Mn, b«t oQ tho other reeordi on bold by tbo 
TiwHono TWa mJlaot oon uo fkrodiMod by lb* ladUaa of P«ni m tfo 
ike th* Urfott ud tb* mlket iMde (pi. •, Ag S, lod pi. 10}. 80 
lee with the pleat iiettf; the UUeil oora pUaU kaova era frown by 
lodUai ta Mnsieo lod Cwienl Anntjre. wlMre Metk* 18 feet ia bwidtt 
4fe DOt QDiMetiiiMa with the oen bom for obovo th* r*ocb ot tb* 
(TOW (pi. 11, flf. iK Tb* erc h eolci fke i record end the preenMiy 
cuhor* of thi pckaltlrw Umq ihom con fuOy derekpcd but effoalB 
be *T id >e ff* m to bow U nufht biv* onfia*t«d. 

la DOM of the ladke bgokk aor waonf Itvinf pl*at« bM enythiof 
boea (oBnd mamietinf i prtnuiiTe proooni. No pleat or pleat renuiM 
tbii oonld b* claMod •• dirwtly inrolrad Id tk* iiimieify of bM 
bMB diMonnd. Meie* ee we knew H ledey «3rt*ode b«*bw*nl in 
tan* to tke oirlkM crtTM eith do itepM iotwcMdiet* botwMD our 
eon ind lam* Im kt^y doBwrtioeted ploDl. 

Tbie blfhly dceoMlMoted emel funkbod Ike fouoditioei of tke 
tkm merfceble Indiia chriliaeUoae—Meye. laee, ud Atiee—yet 
•m tediy it ««ddo« be *eU witk ocrtekty wfawe, bow, or whao cm 
orifiaeUd. Didah* imwim to *ay oae ef Ibm onevtuatiee would 
CD fer toward eolrlBK Mtae of tke pwplwing geierietti of th* eaUquUy 
of maa aad kk cmliminna ia Afarrica, for main aad laan an 
ioaoparabU. 

fteoe Ike hktotieal aad areheolocleal reeord aboda ao bfkt apea Ika 
eckn ef con. tke biqDUttte mual tom to tke botankel aad caawtK 
eridwoe. Lfte outMlrw lad eor aaianki all plaata nniat hare 
bed BDoaetora, aad eorn k ao amptiea. Te reeeeemet tke erifki of 
oocB it ia osly nquired that the aacaatora be fouad. bat ao far bn tte 
pleat ptttfnmd beyond the korde of uataaied fraaaaa that exparta 
acree epoa ita pnbabk paroDtafe aor tke «{ ha 

creeilea. 

Oon ■ Mm fouad h lb* wOd aor, i o d ae d , caa U aurriTe witkout 
tke «an of nan. Tb* my qeality tka mkee it mek e uaaful 
doiaaMkatcd {danl, the U^l adbareae* of the kan^ te a aob 
wnpfMd ia nudUpk liym ef buaka, ea&to U for aurriTal aa a wild 
ideal. Ib bariaf thia oharMCari*lie it Ueke the ***-*^'** to dtelnkui* 
ita profeoy—a fatal faifiaf for aa aaoeal plaoi forced to rurrite 
un aide d la eonpotitioa with raadkly dt^MUf wild ipedaa 
No eihir eer^ boa *» oampl«4iily loel the akSIly la aow tke MXt 
cweratioa. Indeed, ahauerttf of eeed ia atiS a problaia araeof dl 
fttat bat oon, ee that la ihai nepect meke ajoai be -tarnid aa the 
world'a moal kigkly deoMotkated froin. 

net OOTB caoBol penaat aa a wild plaat, area under firorakl* oondl- 
tkoa, ia acoeptod by all botenku. Eren with coeipeiuv apadn 
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cfimimled, Um kuodrad* of yomi M«dttaci QmX ipfiac fran « htfi*4 
««r «f coca, tl withk tb» »p«c* of • f«w n-S-r. ftnttlo «ith Mcb 
o<kar for th« ftotukkU votor amI DulfiMita to Ik* wid ikot ooo» 
OMd* ia produdnir Mod (pL 11. fig. 2). MaIm. to 1C* pnmt farm. 
Uwfifaw * fona it km baco two wm ttUmed u Imct 2.000 y»«rt 
•go—foiMt kar* aurnvacl wfcelly m Ut* raaolt of iom'* To 

th* AaMficaa Iadk& lawt go lb* cMdit for darolapinf aen froo ii* 
wild aaeMtor*, bnnciiic it lo H* prMcet high dtgm of pwftclioa. dm* 
Inbttimg it oTtr two roetiBcaU. aad matoMuntoc it for •erml tkoi». 
•wkdyoan. 

Uotik* noM docnaatkotrd planl* of lb* OM World, whom aocmtiT 
k not *0 kaeloodad, no on* know* wbat *ort of «dd ploat lb* 

Indian had e«t of whMk b* f*aUoo*d con. BoUnitC* Imt* pUcod 
eon to lb* Itlbo of gnamo coUod Tripoiico**, tk* aMtabon of wbkk oro 
dUlmnUaUid fr««i *11 otlior Tiditiij tnbc* ill luvioc Iktor »“*■»* in 
•nont* ^i^t*. Tk* Mporotian of U>* mm m eaamimi to bo * 
fuodamcnul dirtinction to pUnt cJwtoflootieo. to Umcmo el tk* 
ooni tribe it oddly coouck produeo* » •tnago gioupiiig. On lb* 
formal ■yolacnalie cUi o ifi eotioo, tn odditaon to H* Amctieoa Bunhon, 
tb* nutM tribe mdudo* • group of Arialk gnmio. tk* b«i knetn of 
«LkkiiJoVtU*n(0nifafikyiM>*k*)(pLl3,fic.l). ToOcodutok 
th* ■•edbeerinf port of dob^ to*n 1* m b«t to tk* 

EurmaM, who kavo dortlopod mtay ■eft-*h*ll*d fenaa, thia plant ia an 
important canal. Tka otkor Atoatk aoMobora of tba ninim trik* hero 
not *pp**led to men and nmeto m wbaO/ wild plante ondtr tka for* 
nidabl* nanaa of Sdaraaksa, Pofsrtoce. Ckionaahn*. end T»ilob*<kn*. 

It ikoiild bo kept to mind Ikat Ibaoa jUdatae graaaaa i>aro beao 
placed to (ke easM trib* with aoaiu largely baooua* of tk* foci tkot 
tkair arntm an bon* to aqwrau ipifcitolo. In appMnne* tkty do not 
•uggaaa raaiie, and to aom* raapeou tbay oorupy * poaitioa totar* 
naadiale ba t wean ika Tripao c iM and Ck*t group «f pgoatae Old World 
graMaa, the aerghim tribe (pi 12, fig. 2). 

Ika Anatricoo rolatina of macaa fall into two diatinct groupa or 
gmaara, known to botoniala oa TVtpiaoam and fikoUartw. Tte foraacr 
ia oommonly know* aa goma groM (pL IS. fig. 1} and Iha lelLw ia 
hanonang faraikoj uodar tba Axtae nam*, taoatot*; a nam* wkkk may 
b* tranalatod m '*|od grato'* (pi. IS. fig. 2, and pL 14). 

Th* groMp of gam* gTawii ■ widaaptead in Norik Aaocrko and tk* 
moat uUqttitoua nteaibar of Uii* groop. TWpaamnt dadpfatfai. eommoo 
to tha United Stataa, baa been foond to Sooth Amerio* (pL IS). How 
aver, tk* center of tk* genua appear* to ba to klaxloo a^ Ouataaoela. 
In thoaa eountriaa tkia gmua ■ raprwaHad by aiTaral opartaa and totar* 
apraflo hybrid*, aamal of whkk aro quite eotniik* to gaooral aafwct, 

ciddlybaMM ot tkair l*rp Woad Uaraa mm} vanj brwcdiai} temi* 

lik* Urmkk^ frftfairiimtil mtUih^r ot Um 
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T. uul ubmc th* Um* lu« bMA faybridiiM! witii 

con. thus pnrriDc • definite nUliociibip. IhoiiKh {tmii tba fact Um( 
NcJ) hybrid wv wU'^enU H te ocooludad that tba nlaltnnaliip ia 
naaote. 

Tba fHMB kium aa taoiinte baa bate found cnljr in Maxkx) and 
Gaatanala. Aa yai, boueiala Meofulaa but two apaOM of teoainta; 
an annual far* daai(BatAd AteUa#M aunMM, and a pananial farm 
caBcd K. p a r tuaM. Tbh latter apecia baa ban found oolj in a rory 
raa tri c t a d ar»a m tba State of Jaliaco, Maxioo, vbanaa iba annual 
tfmm nagm from Soutbarn Gubuabua. Maxiea, la lha Da|>aiiaDaat 
of iitiapa in aoutbaro Ouatemala (fig. S). 

Both afaciaa of teoMaia bpbndiM with oem, not ooij tbrougb 
■anaa] maaipuiation b«t ala» vbtn croviNi naturallp in tba $4d 
(Rie). 

Rpbrida btew««n oan and tba paaannJ^ fpoeiaa of teeainte ara onlj 
paitiaUp faalib and ara pawnnial in habit. Morpbcloficalij tbajr ro- 
mbla taonata aracb mora doaalj than can Thai fatiun of tba two 
paranto to abara aquaiy in tba ebaneterurtka of tbair moacnf off* 
ipnnf baa bam axpUinad hf a abadp of tba baraditary (Mcbaniam of 
tite two craaaaa 

Tba quabtiaa af «var 7 indindna), bo U animal or plant, an dater* 
W Wad prinahty bj tba iabanteaieo daihvad iron tba parente out of 
nbom il via fa rfiinn a d . Tbia inbarttanea, teoea tba radiat o Tary of 
blandal'a a p w h al work os bybrida, ia Icnonn to ba partkuUte ia 
Baton, tba paranta pawng an to tbair afftprinf d^n»U partkiaa now 
naatrd Ctnaa. Thaaa partidai an camad in tba calla in atrinfi eallad 
ebromoaoMM, and for ovary ^aotea tban ia a ehanctofiitic number of 
aurb atrinca. In aeon it bn ba«k found that tba ganoa at banditaiy 

parliclaa an carriad in SO teriici or tbromeaDOMB, and neb H tba nnm* 
bw found in all maual tacaintob but tba peramia] apeetea of 
poaaaaaaa 40 ebro m oao m n. Tbia donbla number of ekroineaotnaa ia 
pteiumed to hare oonao about by tba fadura of a aai cal to diaida ita 
rbnanoaomal eoetent or by a doubling fottowing farUliution—a pro^ 
aai that would giro tb* naaltmc pJaata an mire at4 af gnxa. Thue 
tba hybrida batawo paraonial taocinta and eora ncxive Iwiea aa many 
beraditory p««4mIn or gwM bear tba toonnta pamit m ibay do from 
tba eoro panot aod ibis dnptmy aemunta for tba rMembiuica amb 
hybrid* boar to tba gna*. tonnote 

Tba aaauaJ form af tootlate bybradiata mora freely with macM, and 
tba kybfM ofiprinc an man intermadiato in morphological 
itniclnm between the two Kiwan. Tbaaa bybcida an adf-fartila. a 
fact that aa t a Wbb aa a rrry eioaa ralaCionabip bttwaen tba taro parental 
gernra. 

Natural bybrida bclwaao taaainte and corn found in Maxioo wan 
m iata fc o nl y interpreted once a* wild Baiae, and in more recant rimt a 
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•Md ol tbcw hjtiTidA TM BtSnd bj lrfttb«r Bwbttk la hit wMtljr 
^bbcuad iiwiT*iMA o( «or& fron uodnt* In It (fMntioM. la 
h«(b M«xleo aad OoatiMk Um Infiiani apprcdato that taounu 
kjtndiw with can wd ibal Um miIj gwie ra bcoi an omuiuUi 
m gnin. ObMiraboa baa 4aa|4it <bii. I w w. (Wt r a p aaUdj y 
btihrmwii^ tha bybrida <riib tlu maba parent wU in a abiM wbib 
fliMrtMH tbo cbaracteriitUB contnbutad bj taoMsla. It b oom< 
rnonlr aUUd that H lb* bjbnd aaad b ttfw for Ibna fcacratuna 
vitfc eofti it will tban beoecDa a aort of con witli snail aara—a fact 
vbacb maj aocouat br tba Aalaca barac oiad tba doaignatkKi 
tcobat*. 

In aararal Ngioaa of bianM tbaaa bybtida of rariow Baoantiooa 
and of bai-bcrotaai are (euDd aroond aad in oomiblda in peat 

profMoo. 

intTimacK o? yAUt 

la St happsia, tha pbca of lha origiB of tnalia may be located 
wUb Kore <«taat 7 tbaa tba maaser of iti origia. Tba a«ct repon 
of origia of aa^ eultivalad plaat b not keowa. but botoobta Lava 
femuktad two gibdiog priaaipba vbkh. wbin ImtkbiNij appbad. 
pfeduoa raaetsalb teaelte. It b» been noted Utat, elW Uuaga 
bring a^nal, a iptriii b Um nriabla on tba paripbaij of lie dbetibn- 
tbo tbajD near ila ctslv. Fteauonbtx, in waadaciag from the rite of 
ofigb, only a part of tha inhcrcot Taha^ka b oaniad abog aap one 

polk, ae ikat at any pmol oa (ka outer cireU of ^etribotioe oclj a 
part of tbo vaiiatioa b lepfMMiled. If tba wlwU dmimlamoae of 
(Latnbulba be uaTanad^ ptebablp tba «tare tange of Tariatioo 
poaribli to tka i^ariia «o«U ba mtoontared, but tbb range wouU 
ba foond all la ooa ptaca o^ at iba cants of ocigto lor tha apariaa. 

Appl^ing thb prinopU to boat# tka origio of maba wenU put Uu 
beginninga of tbb oaraal b Pera. for ia the ragioa of Pen and 
Bolivia occur tka gieataat aonbar of maiia Tniiabaa. la with tnaag 
broad genaraBtatbaa, tbare are e w apticna to lUa one. OUmt tbi^ 
b»dM gam pliam ia a fhu and tka raarioai aelartUa of gaoie eoea* 
plrons iafluaoca the rarlaUoo of a apadaa. TtMa tka vary nature of 
ike Pemriea tarreM would expUis tke mltiplioatioo of maba vari* 
atm Cut up into nairew e^aya iatarecauaiinMatu^ only at tka 
acaehofa and ftrtaodiog from aaa I^al to gnat ahitudea, eran tkougfa 
a ringU k»d of oora atartad iu way up all of tha Paruriaa ralloye, 
tki oaeaaaary aelstioa for adaptation to diriareat aainroenaanta and 
tka bck of ready iatarckanga of aaed woadd reault in dma to avh 
▼allay having ooin difariag from tkat of tko otban. Tke rugged 
Perarian tamia voeld b* arpactad to pradaca tke multiplicity of 
eon varulMi now found there arsi tkou^ a lio^ kind of com tmd 
beoo utroducad. 
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Ahbouitk tlM pCfawiplA of cmUM TAriAttOS At tbo CAOtOr of OfftfiB 
Buijr be diioouBted, Peru bae eaotbtr claim to tbe oriiciB of mabe id 
that it ba4 a prdblaiorie popuktiMk of execfitMoaUjr aldlled ptaai 
doeiMAtloAtorA. All tbe fridoAM potnta to tba Incea and pco'Incaa 
aa basic vo>7 aMo acricoltufMto, asd (beoe poopio reg^Jarlj cuHi* 
▼«t«d Moie 70 epoeia of pleat*. Tb* arebaolopoel •ridem* eW 
pocDta to tb* eripa of potboy is Per* aad Ma diaacmisalioB Dortb* 
want tbroncb CfStnl Aomtus iato Maaioo. With dear eridaso* 
iKat Paninan pete moved tsio ycTtb Amerim, it would Mwn lecio*l 
to eoaeMa that tbeb erahi niffat foOow the baim luota. 

Tbe real etuabluMr Mock VO looUaf vpos Peru a* tb* momt ef 
ofifto of Tno«— lie* ia tbe vtimWlabebl* fact that enra nlebva* eie 
sot BOW (ousd tberu. It ia difteult to •** bow eem eould be?* bees 



feaiA»>ueereeeMiaMHfStme>iMa»ureaBeSiea n ia^«rie*«i»wuie 

a»«lMB. 

developed witbout aoma plant to befin with, ao that propooeoU ef 
the Penirias eckia of —lae are forced to adopt tbe peeatiou tbet tbe 
wild aftoeetor of natae haa been eompleuly aradieatad. Until aU 
ether bypoibta bare bees axbaiated thM elartk eondnacin MwiiM 
be bMd in abeyeoce, tbooeb there ie wndoubtod evidMoe tbet mwb 
ef the oeiginel fleee of Peru bee bees prefonndly altered by buroan 
oeoupatkn. 

AH of lb# IcDOws wild relativee ef Babe are found is OiteUmele 
and Meodoo, and tb«ae Ripubiicu are eeeond only to Peru ia the 
number of mauw wietba. At tbe preaeot limo tbe latveet eiea 
oorerad by tb* ebaaet wild aneartor ef maiw ie b tba DapartOMOt of 
Ruebueteoeaco, of nertbwMten Quatemala. IMa reflou ic now 
oorapiad by drawndanta of that Ufbly dnlbad (rowp of acriedturel 
Maya, asd th* am ia dotted with tba aMaonvy raiaa 
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ol ilia aarijr Uaja paopUa. Stoca ihia Nipoci aiobraMi (ha miiui 
aatftofi, lit Baba TanabifiCT. aad bad a paopla capabb p( 
daaabpbf Biaiaa, H u BBattog baaiar than aa idb fMB la plaea 
(ha arighi af maba wUhia (ha tarriterj aaw aavarad bj Iba Maxicma 
SlaUatChaapaaaod iheOaaiamalan Payaftmaat o/ Huah^atafuncoy 
with tha —aa (ha laltar. Oa thk aiaw maba mhcralad aaulh* 
ward li vail aa aocthvard, Iba noramant aoathvird poaiihljr ia 
cm Kama for tha pala of Pn. 

Tha praaiaiHby daaeaadaaU af (ha Majra Urbf b (ha raflaa af 
laobnla da Dot aaa tha Azlac aaaa for thb pUnt, but hiTi tha Majra 
auDa Safir or SahcaB, tha laitar roBaalBf aa afflaity lo lha Maya 
ward for com-^abi. Parikar mith ta Oualan»l> Ika Ajiaa um# 
af thb frwa laappaara io tha D^wtivf t of Julbpa, hot tha Aatcca 
ar# kaovD to hara oootroDad thb region of Ovitmila (hroufh a 
ravia aloof tha eoB( aiUodiof arao bto El Salradof aa far aa Saata 

Am. 

TffBOIlB Of oiuoni 

Thara ara arraral thforba currant aa to bow maba atay hara baav 
dm^od from ila oab t b f Amariraa wild nIatiYaa. AO of (htaa 
thaorba bara (hbr BittU rod M ooa af IhfCQ offcra a dafiniia aalu* 
ticiD of tha Bjitaty. To uadcrataod icaatlhtDC of tha dtfBcultba 
invobad in (ba timaaitMMi froto (ha Iomvb vild roladToa of noba 
la (hi odtiTttad omat it b amantial to osidaiotaAd aooM of tha 
privetpal diffortoeca bolwaao con aod ita nUtiw. 

TM OMt lamilbr port af tho oan plaot b tha nr vhkh bolaaically 
aonaiilutai a cocnjndnia ud a mowlraatj. Xo olhar fMO poa* 
MMai iDob a Bod^baariac oifaiu Naturally^ eonfroaiod with awh 
a faacbatbf yrcMn m tha orifb of (ha aar af aan, boUoMia ha^ 
pfopoaad aararal thaocba aa to hov (hb ctmetura could hava baao 
dirtrad. Uma ibootva aro Mt la acfoaomt* and aararal of thcrn^ 
ihn u fh plaiwbla^ do not (aim »ito oooBdarataoo all of tha ooorpho* 
lofioaj facia. 

AU autbocilbi rveofaba that tha aar of con b a MivdorBnd taf« 
tninni mhofoaca D co of a btanl bmoeh and that lu oorcrlaf of Umlu 
cum about Ihmifh a ahortCBOf af tha tniaraodaa. Tha hiiaka ara 
b loality laaf dmatha that ia aoaw raiiNM^ 4a|vriaU; of aveat aon. 
atBI bear vaU^arefoprd loaf Uadaa aad alJI rvuin hu^ in ihotr abb. 
OecabemaUy to car italic kvaa tha brarhy tb faatum of ita totareodai 
and tha roault b aa oar at tha cad of a vfvtutiTo branch (pi. 17» flf. ih 
Or at tifvia tha buda darclop hotvom (ho aar^baariiK t HMl tf aad (ha 
racatattra brnnciM ar mckin, ia ulikih mm tha raaultiaf bfOTwUaa 
aro am to bt btarmidiila brlvoco aan and aiMkara. 

la tha wild frem, tmtmU, (herr b a bod in lha nial of ovary laaf 
CMopt tha opparmaot, and voU^frown planla bava a hamneboM 
btaacb pa(tcra with a branch b tha ijd of cuch leaf axcopt eba appor^ 
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miwl ^ 17. fi(. 2). TbcM bnadiM tn bonv m • twiwiiiktd or 
diMkbnif •moccoMot. KmIi bnmcb beginaing «iUi (kt MppwnoMl 
ft»d Imji OB* iMi tbu lb* «(Mi ust b4ov. In pUoU 

not ID wtd frovn (hf iDUnodm of Umm twiscliM oftoa do sot 
oloDfot*, th«a Imvwc tb» <«ttr« bruMb MroMur* ootfaoed in Uto 
■b—^ aueb M Ibo bunks eoeloM tbs «or of BksM. la Uma omm 
tbs nombor of ibsnlbs io ttwt romopoodioc to tho position of ibo 
bnacb on tbs nnia tss. 

In moot ^fpoo of «om tboro or* no bndo in tbo ojdk of ibo Imtm 
iboTO tbo oor and tbo car is bonw in Ibo nxil of tbo fifth or tilth loaf 
(roca tbo top, • podtioD tbot in tootiato would giv* • bnneb witb 
••Ton or aifht nodas. If. tborcfon. tbo sot of «om bos ooom obeot 
tbroocb tbo tolnwopinc or tbetioBaf of * hnneh *t tbU poniieti tbo 
•nr tbould bo tn c loud in torto or sight buthn AetuoJljr la nacot 
oommoraol rmfifOirn tbo book e«r«ra^ is nuocb grooter UiM tbi«. 
Eitbor WTcml nodm abovo Um oor hntw botn loot or «xUo nodto bore 
been intcrcolotad on tbo enr bnneb. 

Tbo tonninol poaide of moue, or the toood. io ehoroeteiuod hj 
boring the btnoebing ragioei well didnad witb bnnebw bocno Doro or 
keo it hfbt on^eo from the oxk, ond the poakle toiwUnotot In on 
ervet orgoa baowu os tbo control ojAo. In bomo tbn orgsn io o eoo- 
tinuotion of tbo oik of the ponMo or roeble ond to tovtred wtih poirod 
•pikotoU orronged in debt or taote rows (pi. IP). 

In toodnto ond in goino grots tbi roebts doco not eontanuo bojrood 
tbo broncbtng reekm, ond tbo ponkk tanninotot in o bnneb in no 
wist diftcinc from oil tbo otbor broneboo (pb II). On it, oa on tl 
tbo otbor bronciwn, Un> afokololM om in four rows, i. two rows of 
poind epi k e hU . 

Tbo tooocl at ocm with tbo centnl qdko remored would bo dnalof 
to tbo UmoI of toodnto. It wm ooftjr reobtod tbot tbo oor of eont 
wnt tbo bomokc'to tbo central qiike of tbo UmI and then is no 
din^creoaont on Ibdt seoie. Tbo oor is onndonod oo boriog onson 
tbroufb o tronalonnntMn of moU into fooudo tpikdits witb tbo au^ 
piewsoc of DM flowa in ooob epikelM, loto of tbo lalsnl brmrbtt, a^ 
ihortontof of ths iaUf nodes. By a tons an eor of oem oouM 
bo dcrirod fretn tbo teminol poniclo of o iotortJ broneb (pU. 70 and 
71 ). 

Allboefb tbit pkturo of bow tbo eor oonU be derived from o om 
tonsd io •ntiafociory. it fads to Ubo into MOeunt tbot tbo oigon of 
Uio loaol—tbo ofotral tpiko—frotn which tbo oor it to bo dorired m 
as mweb an nood of an explanolwn a tbo enr Uoelf. Tbo probtem of 
the origin of the oor tboe becooMe the pro b btn of Iho ongiin of Ibo 
eanuel ipako of the toael. 

Tbo eorhee* explanation fuggmiod ter tbo origin of tbo oar wa 
tbot it eoBo oboni tbroogh o fwiioo or foociolien of the Trenrhoe of 
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tba Altlieq^ Uw idM of brtsek mhiroact woo rntyrirnj 

for ibo (v If Toaid aeoousf equafij wal for Um caatral ipt^ «t tlw 
CBoi— iwil. Tim rhi oj y U rupporuJ by Uw mii oxo of Ufwtwi 
ofiil ftockud «*i« tfid emtnd rpikoo but ha* obrauM^ no U*totofie«] 
confirmalino (pL 21). 

A rocood oaggoiricin ha* bora mad* thaf tb* cmu*) apak* 
abcmi tkraafb tb* mpproattoe or r«d«ettoA of t*M«l braftebi ioto a 
limpto pair ^ rpikaleto. this laariag lb* cootral azia aurrovadad 
poind opibolata. Thb tbaorjr damoa pUuMUo aapport (ran oarUtti 
ponliar braaebai fonaa of siaiaa wbar* lb* Smrbta astoad la aa 
nbrokao oatM of OTaf-dactaaitDt lanctba from tba baa* to ibo tip 
of iba laaaaL la (hii (ac» of oiaiaa, bwva aa niacaa» aad ia cartaia 
othar aifBikar (ypaa, aocb ao braocbad -'**-*—. *0 bHvoM 

trua bnacbai a^ paind nakalata aro found. Wbaro Uwae ferm* 
boro boai hjrbtidiaad wilb aorvtal maiaa iban oftao it, in tba (acara. 
tioM aobaaquaal to lb* fin4« a croat varUty of iaUcBM^ta foraa 
ibowtiif al diCToai of Ininitiea from taawl brtarboo to paind 
•ptMila (pi. 23). 

Ibm, loOi axnoof tb* podd*d fora* of it io aot woonuDaB 
for a pair of rpikalala to darriop iato a braaob. Tfi* prooM m abo 
•on flo bo«b ean aad toMcIi in a variatioa wb*r« tbo flowtn am 
prolif<ratol. 

A third iMthod of daririBK tba ear haa barn nifiaatad boa a 
•tadj of Ibe hjlfida betwao oora and tooninU wbar* it ban b«« 
*bo«a tbat a ]ralda( of ipfkalote *'*^~** pJaca. la room piaata (bma 
fkm fit (Qfitbw u rifbt aacfta, tbna roMtitutmt ao «fbt4t>w«{ 
oar (pL 22), while ta otbma tbo jrokaa occur fai nut* <■»*»■ p>u-t *d 
I>*^l witb bifbrr nunbrna of rowi. Uwory. 
wUU Ti rrrw at i i rd by the bahanar of eorn-taortoto bybcbk, do** 
not oaaUy rocouat for «an with rowr of konab ia mahqdaa of two. 
i%i» ■- . 1 -—|. ^ *TTh rnalaif Mifiii 

baoanaa aaeb bnaeb aa a i^tHmd unit aad tba oaioo of tw« 
braMbm vwald fin m 8-iow«d oar; ihrw would fira a l2-<owwi 
oar, ato. lb* objootioa, bat*J oo tb* uadoubud foot tb wf aara 
boriOK 10> 14. 11, and 22 row* are ooaunoa, ia pirtiafat but aol 
iaManiwwotabi*, for Uia oocBBtonait foatura of com and ita ralatiraa 
i4 rao of abortion or tnypnamea of part*. 1 m/ blade*, bcancbai, 
apibakta, aad d o wore ar* leftilariy aborted or ratbar awppmMd, 
aad tb* aupp m a al oB of a aia^ row of paired apibaiata u aiztSeiaat to 
reduea a 12- to a llbrowod aar. TIm* wip pr***ioe of row* of paind 
*piU*t« ia a eoBjBdBpIaea ia aami oornbibk. IndoMf, mh that 
b«(ta wilb *)(fat rowi oftan tbroucb poor powinf owotirinf ia ^id aa 
^•rov»damaad*v«Baafounro«odoo«(p|.24). Tbo pbrntommoa 
ia comzDon in aui barloc biRbar aombara of kor^ row*. 
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Altbou^ wtiolitli kbartiaa k not & ngj «cjiUaMma 

oo vhicb to bMe UMOfiM, 1» oknao* ba iciHind is caamkrinc Uw 
nnpa of lib* mr. Hkm «Iio tb« fwoatioD. btvtcb aapprwkoo, 
«r yoluil tpikalet txpluMUoa of tba origin «f tba oar ftN Ufl with Um 
tboory tk«t tbe a*r, Uka Topij, juM darelo^Ml, 
la Um pfiat alau of of iba «oni ploal tbo Um of tbo 

oHc» of ^0 ««nml ^Uto of tb« immI hy tbo —ppronioti of Wonttoo 
oflon tbo mewl roMowobk upUnolioa of Ihia oc|fta. oad onto (irm 
tlio oootnl ffptko, tbo ow oon U eUrirod wfibowl furtbat ocattrorarajr, 
Wbal aau^ Ika atippr— ino of tbo hrutohaa of iba toaaal, if» taot 
Ibol ia wWi bopfwwad, obrI «bM ipaciaa of graaa liod Iba bfaocbao 

mipprwM^ M *u oatinlj Mp*r«u pcoblawi. Sor « U»«ro mj Mtotioo 

of whj to Diaba both maabara of iha pairad foouW apikalala daralop 
vhila in all olbar mamban of tho triba otu maabar of aad> pair ia 
aopp r ioaad, H«rai too, Utaro ara aaoiraJ tbaociaa. Otta aebool af 
lboQ£bt haa 00111 dariTad froa taoaaU bf cradual aadutko ladad a 
ill Ular alaca b; mm Albad to thia axpUuUeo ia tba auoatMai 
that aatM oriftoatad froa tooafaxta bj autattos 9 t a aaaia of auto- 
lieeB. Thaaaa nl ii l drfaaaiica balwaan oritto hf tmaUboo and orifto 
br arolotMm and aalneiioo to OM of Iha aag^ruda of Ibo M«c<b- 
If tha mulolicaiB ««ro mMi; and of wnall otfoot lharo to *0 diflaroaca 
baavaao iho tam, b«l if aaiao apoanc foUlladcad a a ancU mtoattoo 
from leoainia tho toro ibaortoa ora qwita dmrtaol. A aaeocul |rocp 
holda tbai oora aod laoaiitia dfvatopad from • pUot aomalhlm Uha 
ftma graa, Iha two fanan tpUliaf ai froa ihto oomaoo otaa. 
Tho prapooMia of ihto iboor; bold that Ibo boo which daralorod inlo 
fMiaa conwatad of plaoW aor* maairfilca thaa laainla b«l oiS aUt 
to aurriaa ao wild ptahti. Tbair ititfiilniift to mao alunuUUd tala^ 
bon. axtd areasluallj iha wild pUnta duappaarad pwcmably to ooii> 
foond Iha alodaoia of aaue. A Ihird aogaitioo haa baao mada thal 
wfiM haa hoaa darawlopad from a ohaaea hybrid af toouta and aooM 
oth<*r graaa not ^aeaflod bul iadicatad aa probabljr balomtnf la tha 
Iriba. Eaob of tkow thoorMw haa maril tboo^t nowa offan 
^aaltofaotofy axpiaaatton of all Iha (aola. 

Tbe floral uail of the craw family to tba apiktoot. and in Iha Iribo of 
whiob naisa to a wiwbar, Iha mala tpakaiata ara boma to paira, ooa 
atalkad, or padiotlod. Iha othar without a alalk. or aawilo, aach apiko- 
lol footaiiunc two flowen. Tbo apikalati of aU Um naua 

r«IallT«B ara boma aiagly axtd at« oo»flowwad~-ona wbota apDtalal 
and ooa flowar hannf baao aupprwaii. but to maiaa tha famala 
apikaltia aro atill paiiod. Ihoucb normally tach dtirolopo bul a dneto 
flowar, whtob axplatoa why tha nwmbar af rowa of karoala a« aa oar 
ara found in multiplaa of two. 

Tha aaadi of moot Idoda of naiu ara oakad, Iha flBiDaa of tha f^ 
mala apakalala hartoc baeoma paaily radacad to ifaa and matahraiia' 
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«a»iu io tattn*. Tbtf* it oat nctpCkm to thit oooditiofr—tb* fetM 
•r ton called p»d « 9 » wbitt Mcb Mod m tnelooed b glwiMO vliicb 
in KMM tUomt *r* pe(«t4«ot7 eakrtMl (pL 21 . fif. 1 ). It wm 
tboitgbt »t one ttnM that thit l^po of con rtff w tod (ht Moottnl 
to pciffliUTt MUt. Whta modertMl^ dordeped, iW ^lueet of pod 
corn rvpTMMl » Imb eperieli—d Moditioo. tad t awro priaai- 

tive foRB. «»<»" tbt mtmbrtMctcrut ibRMt of the onfiotrx tjrptt of 
com- n<mTW, it dote not tdtkv U»t pod com it iht primitivo Dtatn. 
It htt beeo theva tLet thit poetthtr 4 ott aet htotd true tad eta 
tal7 turrivt tt t hjbnd with the fora. Apptrtniljr the pun 

fona of pod com it Mttile—oot t rtry tMaftetoiy ccoditioB for ta 
MXertoT. It it true ihet the podded ooeHlitieo it domiatat to the ii—1| 
lota, ia hybrids beiveta the two. tad awt wild typot tro domiatat 
to the dmred forma. Alto tht ooba of pod ocni ottflj btootao bcokta, 
ladlag to ttfenlt tk* protected eeedt, thu* tiding eoeeewhet a thttr 
dittnbulkB. Dtaptte the poMaaeatf ibtet ttuibuue of t wild pltat, 
pod eora ittme ao more able to pcrbil unaided than the ftinilitr 
atapod fome. FWibcr, when ii ie orceeed with n form of idmm 
htoiaf the pradliv* fondilita of braacbed otrt. the eombiottioa, ia* 
tittd of roooaatituliaf a tjpa of atiM eaittbfo for nrriTtl ia the 
wfld, (frvoe rite to a etrrile moattrotity tptty eelltd eaulUlowur (pf. 
21 . if. 2 ). Ptod oeni tbMofen, tbou^ pattat im a few prinitiTo 
fatarto. Butt bo clattod wUb that hoot of mafita aad aboornulitiet 
of which thoro aro Mono ia bum breu^t about by «bao(«o ia ibo 
ardtaary btnuble alnaMta or feoee. 

All of tbe ralattrce of maiM ban tha ttodt nrloatd in cluma. aad 
ia aoine the onirr i^uae bat beto thdcheaed to ooror the OMd. wbooh 
it datply tabtddtd ia t tavi^. or tlnobot. ia the roehie. Other 
maiao rcUliTa mch la Oriz. hare tbe teed completely tackiead la a 
(rretly modided leaf theath, thtOdike ia Ucttaro. IbtM Bwdi&ca* 
lieat pltM the raUtme of «■«— farther ap tha erotatienary tm thaa 
BUkiae itaalf aad odtr earMot obtiaoka to the theory that corn bat bteo 
developed from lit eekllag nlelim bj aaltolioa. 

Funhtr. Btite it mwh Mb tUbW rhea itt nlatiTM ia the oepar*. 
tMQ of the text# the batie cbaracttriilk of the tribe to which U 
halooipk derdepmenl of froaele flowara » the tatiol or of malt 
flowtn ca the ear of aiaiae it a catnmoapltoo. tod ataay tna hnedwc 
feme of thit ton tn fcaova (p(. W. fic- >)• Io the rniaiint of main 
eoth ebomtioot an practically uaknown, eroletioa ia iktee nietavw 
of mtise ipparaatly harinf pfcfrttatd to the polat where the aexM 
are ooBpletely Mperaled. 

Ae charaoteefotiee that lUfereetiate maiae from ite rolalirtt art 
all la tht dirocboB of ftthicaanc a plaat ueeful to man. The larYo 
meik. much larper than it nquired tor tht fuB iMurtthOMal of the 
yowas tordinf, the ear of kaci^ whereby all tha tet^ are tmaroly 
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OM or iwo pockifoor Uir koi of 4 iiipirdoo oxtooil* 

iof •▼« to Iho luU ponirio, tKa bnAyti g Uunl hnsrhao aod «u^ 
proMioD or lo44l kM of biuk, in U» oiik of Iba laorao oih«r ihoo 4l 
Ibo oar DodoTy ara aJI katorm fiUaof Iba pUai to naa^a ra^toimoGta 
u4 H for ioilap«ad«m. Claa^ ihm H ii kskal to oao« 

olu4a that thaaa aimbotaa ara tha ranlt ot mao'a ctforta. h wottU 
ba m unra^onaWa lo aacriba than lo tofimxom rariatioo aa lo 
aaeradil iKam to a baoidloaot pioaiilaooa. 

Bafera OMfi ooold loitlalo tbo aalo«lM otikb aoana aulboritiai 
babaaa araoUiatiy U to tnaua thaca vooU bara lo ha loma aDOOun^* 
mi? diaraoUffwUe» aoma uaafol party ao iha phot atthvfakh ha tcarlod. 
Near M Bora uoahM (raana from lha aUadpatal at hiiiaaa oonausip* 
lion eooU ba daaiaaJ ihao tha Ainarioaa rriatma of laam. Tbo 
aaodi of tao hn ta> lha nwai BiiaaSka rahtiaa, ara u larfar thaa a 
No« 4 aboty ara firmly amboddad m a britth aitmlatad raabia aod aio 
fujtbar proiocaad by a hard Aall IVa oour (lama (pL My fi(. i). 
Thay haaa tha add^ duadnatafa of baiog dMhbotad thmi^boat 
tba plaat in apikia of only ai or m tm that ripao om aa axtaodrd 
pariod. labor of (mlbiftag and tba difieulijr ol itparafiag 

CDoacb aroda from ihair fioaartng to funiUh a day'a food aa^ly 
wtrald ba diabaartanam, aapachlly with otbm omi praouMaK inMa 
from vbacb to cbooaa a aaraal food 

Thtra ia tio a^aara amotig tha aartiaat biariak that taoahta via 
OTor aaed drapita iba fact that tba ''aaadi*' ait abnea* idaalty adapted 
to loof praaairataoo. Partbacy bad tbia plant aafrad aa buman food 
tha obaofaa that axiuld hara haan wrouthi by aalactioo can ba tin* 
aliaod. Aloxot wtalAfy tba aoah nouU hara toertattd in iiaa> 
pfobaUy to tba pant of a it o din g hayood iba ooiar (huna and pro* 
IfwUag from tha raohii mvity. Tha apika would bar# baco cdffaDady 
and tba richia aacaaota woold baro bacoma firmiy untad. Tba 
outar (hima might bar# baoona aaft, and tha aombtr of aaada in a 
■pika troold haro Lncraaaad. Nooa of I hate chaagoa wotdd baro hd 
to maha but to a domtolicotad form ol tooamta rlaaiiy azhibiitnf iia 
moda of origMi jmt aa tba domaa lir a tod forma al tha Amalia ttoha 
rahtatay OiUy raaa m b l a tb«ir wild aneaator. Such a hypothaliral 
cmal aa tba domaatkilod iaoihta wt Ura thatabad would ba furibar 
raoMirad from tba wdd plant than am iba domaatioatad feuma of 
CbUy vhkb i3Taa aoma idaa of tba data laeior raquirad. 

01 00 maty pvim tima awougb, U moot bo grmnt^ that malaa ooadd 
ariaa from toamnta by ttlaalion |iiat aa tba troop# al monhiya poond- 
tag at riXHlocn on tha kaya of tlm typnrntor vmld in tima rag^uoa 
Iba worba ol fibakaapowo. Tbaa paciod ol tiaaa. bowvrory la Utlmd 
lo ba asoaaiava. 
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axttcal KBrom sMrmMaofc]* ntmrrTtox. ntr 



Tb« MvtattM (lwM 7 aCokU tm mmf bimm of onmamf ^ ««* 
tMTtor ifaM w iMOi^C » >n(la mouuoa k n poailik «o oriKkiUo 
from i«»tou<w for ibot mottor fraoi *ay otW ff»» w*Ui« » 
BMte yw. Of ooum. •• «« p*op«» tfc*» ™ tuho 
(hw *l«pt <*«W» awwrtf. h hM bo« •iiCP***** 

•raw Ououfh • MM of nuUlioM, oock UmImc to • bon bbIm. 
Mko plant. Thu*,il * mutotwo took pi*** • tootfato meh l)iM 
,„ih of wdnl MM wMO pto4oa*iL bi*d wodM nninadiatoiy ator Ura 
pktoM to pfMCfTt OMk pUnto. In tiim » wcood nototua n^ht 
pwduco p*k«J f«Bnlo iffttM. m(4> m tn fc«n4 k ten. nnd by 
fnrUrar nuUtktts • tob a^«U b*T 0 bMO dwivod. «nd w on until 

aibodiff«M<Mbto««ntoMto*ndtookotoM*obtoiooJ. TW 

xonintioM Mod not b*vo loan gnm itMifM but tocb ono pTMoroM 
nuMi h«T« BcfMMd tb* rnhi* of tb« pUat to mno. 

Tb* «rid«M« tc*k*t •aylkinc opproKkinir Um orifk of bmm 
thcoucb tb* ptMYoUon of nUtirJy Utf* mutotaom k tk»*fcU. 
FkM, M* of tb* Btonudki* «ucto. BOBO of tb* bnifony eora*. 
b*N bMfi fwtod k tb* MiriMa bukb. Thi* i* • mkor objoctfeo 
if tb* nwtilbo* took pUo* k ronoto ttaw* knt it k ««11 to b««r k 
»u.i bwM** pM<or«* k pUeM mma k lb* N*« Work k Tory an* 
Mt «to>» Sot ■> ■Acknt k k true m mmU b* toveirod if oon 
««• 4«riTod froto tooknto by tb- onbodo* bomw of uoaB 

TwUikn* or onall BMUtkaa. but WM J f i bl * k UwtMad* of yoait- 

Saeend. eon wMyohero k botonkaDy idanUeal Tbe oom of 
Ncclb An— B* k kdirtkipAhebU k tbo Iwton* «b*eb malt* it 
win fran tba of 8o«ib Anme*. rot tbew «k* hypothaoato a 
raktiT^y kw w»)er nwtoliMB tfak bank p hto k idwiky of eon k 
untortunato. Tb* fim wotalkM M*bla« tooksto or any otber cpri 
—M tor oeofal to mam «w*U baT* •tartod lb* plAt npon ita jour- 
Mya, and th* itMooedkc mutatioiw that ltd to tba b ofldk f up of 
inaiM wuld baw oocurrod at wid«ly wattorod peal* a^ oourol^ 
lainM of tan*. E*<b vould epmid from ito potet of orifk konkid* 
brant oombmitioru of th«M awtatton* uwiU b* capoctod at dlff«r««l *' 
pobt* on tb* praipbiny of eora dktribulicn Wtdtiy Mparatod 
of tb* N*w WoM veuld bar* bad widely diffrraiit apocia* 
nf oofn. W* bar* moi that twcb k not tb* caw. To aoooual for 
tb* obviou* fact that eora k oorn wbMcror found w* Bu*t aarnin* 
cMbar that «noucb tka* bra eiaptad knoa tb* but importaat nwU- 
tien to pornut ibem to bar* boeooM tborenchly keorporatod m the 
^iw^u tt tb* Imo Uk*Iy ***aiznp4wn o*n bn uad* that aH tbo i nata* 
tfoo* orcntually oenirrad at *0100 om placo and tbo plant wa* di»* 
trtbotad from that pokt. 

Ahboufh mutotioiw bar* not bow found in tooMBto today, no 
doubt tboy do Mtwf but Mt of an enlar of nacnhud* tbal would 
•ucfMt a drralDpoMot kto tank*. 
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Im mulAiMs* 4ni almcMt Um nd«, Ui« pnn plMB Mn( t& ft 
Uchlsr oskftUbtft MAitttioa »• ftompftnd witk tlul ai i(« wiltl r^tirm 
Wiihio tbe pftM 20 jmn oT«r SOO iMriultlft wiftikoft or autfttknft 
hftTo bftftO db09T«r«4 kft^ di4 Dftlwt of iLiir kbanUon dotarakfd. 
Sen* of «k«M ftffwt tit* ainKtur* aad ftppftftntao* of th« «atu* 
pUm, ft&d if occiftMemt *lflcU7 fraa • Qr«t«iifttk boUnkol poaot 
of vMw, plaoi* fowBoring ocrtaia on** of ^«** aglaUd f*M* ooirid 
•ft! bo cUiMid ft* moito but wo«Id fbll iitoM noUroUj kto tb* ootgbuoa 
Iribo. ladood tbo nutoiMo kBooit m uopod, tbft r«tult of ft (ituigo 
or Butfttion io ft iingU g«n^ U of tuftckot ni^cattwl* lo gir* lo tfa* 
origia of BftiM b; mototiAe (trong ouf^ffiftftJ Mpfcrt k that it 
iilufttrftiM vbftt profottitd nkodiAtmlitao can occur ft* ib* imll of o 
rioglo gMM cboi^ (pi. *7). 

Tb* »oftt ftoriouft objMtioa to tho bypokcow thot mouo origkoUri 
from teeoi&to by mulatko k foond ia a itodj of tb* hybrid* b*t«o«a 
iboao *«ro giotora. Tb* cbftnoMc* that ditforcatiat* tha two gtaara 
do aot btbar* ia fatharitaao* Hba mutatMaa. TIm aar of eota 4o«a 
Dot ftcgragata aa a uait or ft far uaita from tarriatooora cicomb 
ftad 00 with tb* otbftr <bar»«t«ra (pi*. M and 29). Thaa* faybrida 
•boar elaariy ibat iba tvo gaftant ditfar by bandMdt if aot tbou«aada 
of tanoa or oa (bo lautatton ida* that oora difen from taoriste aot 
by a Uw Majer tnulaticaM bttl by a mallitod* of «naO ottaa. Thift 
fact rtd«o*t tbt matatldCk tbaory of orighi to of tha ariirtwin 
of gnfcll rariatkota. Ia reality tbaro ia no difftmo* bacvtao iba 
two tboorita for mutatkaa vary la Ibtlr affocta, oMia gaua cbaagaa 
laadi^ le grea* modtlUaboaa of tb* pUni, otbart iMdlif to tafia- 
itoaimftl aflacU, and tb* two lb*o«t** bccooM thaoriaa tagirding 
lb* langth of tiwM mvolvad in th* ptPB**a of «b>aging taoaista to com. 

If oora ban baaa d*T«lopod from UcainU by tb* aabotioa of bna- 
drada of favonbl* fortoitoua g*aa cbatgaa tba period of tinM iarohrad 
k tucb tliat lb* oo«apl*to ktarfartility of tho two gcoyra Mod* 
esplaaatkia. for ia aacb Tint partoda of ttaw iaeoaipatibibiia* ahould 
bavo aikea ia cbromoaoma eoaftgwaUoQ Midi •• Uanrioeaitoci*, 
twvanKaaa, dalatioM, palyanaaica, aod pcJypbiida ibat worid bavo 
llmilod tODiugfttioa aad naaJtod ia ata^ty. Tb* &nt axplaMtko 
of tba pocmBling fartflity of tbaa* g«o*ra vb«i byfcriditad k that Ibay 
bava ramripod aa iattrbraadiag group (roan tb* btgtnafaig with 
Bua arar ptaaarriag aora. a*t«ra praaarring taariaia, wtuU tb* 
latarauiiiaatM fell by Ib* vaytida. Aabd* from lb* facta*tic Datura 
of ihk anaamplioot it fiad* a ogatradicUon ia lb* awrpbology of tbo 
rbroanoaeftM* of tb* two gcitar*. 

WbcD obacrvad at tb* appropriate Mago of cell dirikoD tba cbro* 
nwooma* of both tooriau aiad of oora era ao«a to bara dkttnctiv* 
aalargaoiaeU. globoaa ia abap*. dktributod aleog tb«ar langlb. 
Thaaa •vallkg* haro b*aa Urniad *1aM>ha'' aod tb^ ftro baootniiig 


AJOCTAi wcro«T MiriKioeaAN iKirrmmw, imt 

rttj imM n Um kdcaUftofttka of iadiTMuol chncnotooMa m tlt «7 
JMM (raca MM pmot lo matliw is hjbfMb (pi- SO, &f. 1). 

ta tocsnte, ks«b« h» kmi onlj os th« «Mk of ibo dtrooMMOtnM, 
or, M ■ Uw pormaUl if«M» (gW ri U w ii porasmlf), th«; ms; U M 
sad tadaUiKl at to b« prselmSp soosjdooat. Is ouiw, tWo* 
«c«ur at vanoos laeatks■ aloac tfca ohrotsoaona but tbap an 
Mi fovnd oo llw aadf. 

Tbna im ^coalp raiaiad gnm, Ums, an drffaMtUsUd bp tba 
m bsTiof Wmisal ksobi asd tba othar bavi^r totwua) inoba om 
tb«r chRKDoaomM. Nov tbo* ia M kaova nwchaa nm wbartbp 
tba obrotMoaMa of aeta oaa mai« vitb tboaa of taoaiata, fasaratioa 
mlimt (tMralioa, withovt mh aa cing Hcmmu. If nch exchsngn 
ban takan orcr Uw pasis, thco so aach diSoraooaa ia obroaso- 
aona taeapbokcp aa hart ba« obaarrad abouU ba touad. Tb« eas- 
ohiiaao nuai ba laocbad that aa aueb vadaapnad intcabraadiDg baa 
baan idaaa unlan U ia aaaunMd tba all af tba quabliaa that 

eoDBtitiita a taaoista pUot aa diatwft fron tboM that ■ a t a eoca an 
Ucatod is or rmj dmm lo tba kaoba. To ba me newtalp rasaee- 
abia tba muaptm would loqinra far ntore ksoba tbao ara found, 
rurtbar. awdi rrpeatad intacbnadiDC arte vitb atriot adaOM wo«M, 
IB , bara aaada tba maolwaB of tba two f—m nucb non alika 
tbia tbap ara- 

Tba third Ibaorp of tba origiB of naisa thm^ tba byba idlt ati on 
of toaainta aod aona i—pirifiiil graaa baaiag aeoaa of tba obaraaCar* 
iatioB «f tba tot^uni tribe oonpoaaa aotM of tba ooofteu na in tba 
otbiv IbraciM af orifis, but raiaea additaeaal oeaa. It dariToa its 
•uppoH (nco tba obrioiM foot that the saaraM known wild ralatioaa 
of naba poaaMi oalp aoana of tba fanturaa of mabe, lack otbero <■• 
tinfp, and an oor* hbblp if iciahaid is acill otbar cbaraelariatiea. 
Ibva tba aaod ifika of inwata with its ciscU isatoad af paired apUco- 
lata and ita hardMtfd ahcA'bka oeur g^tnaa pratactiaf tba aaod hiddso 
is tlw beOowad ataa, or ncbb, la b tbaaa napocta xson bigkdp 
apadalbid Ibaa tbaaoraf OMS. Tb«e, tee. maba flowan is tba loaif 
dipt of auniDar ted it inaaHliva to altoratfosa b the length of dap. 
whereat teoeate ia axtmiMlp w apa n eTe to dap Uaglb aed flowen 
pronptlp wbea aubjaeted to a abaa parted of daplifbt. 

Oirce a parmt wiiich wotrtd bring into a hpbrid aoma of tba obar* 
actm poaaaaaod bp isabe and not bp teoente it woold ba pewaiMa to 
dfrira aaiaa witbin a ptried of tiaa aeeb that tba intarforttUtp of 
tba hpbrid darirsliro wtib ita paneta waa not ket. It would also 
bo poMlde to aocouet for aoM of tba obtoneoooM oterphokgp and 
woald axplain tba great rartaUen and enaUbla farna plasra of eem. 
t*Ddo«b(«d )7 oois poMMa aaanp cbsraclan that ndato It to Iba 
aorgfaua trtbo, aaanp non b fact tban aop of ita nfatiem, but tbo 
jrrntim-Ti of lb«a obrsout affiaitiae arith tba .ledfopogoneaa dooaMl 
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••UhUth A p«Mil K&d offipruif NUtMuUp Hum two cn*i Iribn 
9t gnmm an ciMrij nUiad, •» ibsl for ih* niMibim of on* to havo 
•wn# ckuactoriMie* «f Ui* ot2»#r w no nor* tbu ■ to be eqieowd 
9fmk ikough th« fTtitifftihip to dtoUftt. 

Tbo chatf obJociM lo tbe otifiD ef c«n Um hTbR^untiMi «f 
it* Imows «il4 reletiree with oeme etber fran lin in the uncerteini; 
a wtkol fran eooecitnud tbe other f^rent. The soigliaDi ihbe m 
■nde mp Ivftlj of 04d World tnmm. bom of wWcb v«r« known to 
bove been iatrodueeil ioio tho Kow World VBtU ^ttito foomti^, So 
for w ir new known none «f tbe BMmben of the eorfhnn tribe bM 
cknmooonwn tbot raetm b le thoeo found ko mobr. tbo«^ tbe two 
tribe* hove eclMitiMl rhrornoeono Buoibm. Farther aUroapti to 
hj'hridiM oem aod ooi^um and aerfhem and teoiaate bare failed 
repAotodlr. 

Tbea f^ure to obtain ^briibi boworer, aaj mtnfy rDoan that 
the profMT conditiene or lb* p*Of«« paronte ban «»oi been tried. 
lijpoUiocntiaf an nnhsciwa pnitot, it oof gnttlj dUTcrent Iron eon. 
dudiof that malM daraloped /torn a wild fom sow axtanct oxoopt 
that it don sot eloao the door oe effeelivelf afanet tha poerildHtr ef 
reoraaiuif uaiio. Tho Uim factor raqinrod to otabdCao tho bjbfid 
and dietribuU Iba daiebed prodnrt tbron^Hiat tba Now World would 
prabnblj bo oomowbot Ian than that roqaared on tbo roiaeied b7j>»- 
Iboiia of major tnuutinaa but citbtr would roquira a Tary koc tlnto. 

daide from tba fact that it bap the queotlock, Ibt beltaf that "■*««<« 
waa domoMteatod from a pre-aatM opecMo bj ealecteoa leaToe wboUp 
tuMXfilained tbe iiitorfcrtiliiy of mein and toorinto. if tbo roktioosbip 
of Iheae peera m m reoioto tb«y would not U oapectod to pndUM 
fertileoffiplnewbmORMed. ItobmboaaUoftbedtfeeUofthemuta. 
Ueo tbooiy in rapea to lb* lack of otldonoe of primithro naito m 
tbe lerbeet buriak. Purtbar, laoeanla ao far ae teoted eeooM to bar* 
alUotoorpbo ef tbo tdwiriito d piiea of aaaiaa. In eeme ceaee aot oa|y 
an the dominant aUolomorpho of the main pma proocot la toonnto 
but tbey ate aceonpeneed by modifying pnee a^ la etbtf caon 
toonato po Miwii pnoar n M a i r to tbeaadeoninaatinnuiao. Clearly, 
^ reUUonrbip of Ihaae pnen ia inttoato, b«t wbetbor tbey ataod 
in tbe relatton of paient and efTepriey eanwot tww be detonaaiM(L 

If tooeinto and maba are on wl4a|y differeBt branebn of tbe com 
family treo, oo tbe by p etbw ir of the dcTolofUDont of eora from an 
OMfnet eenbke an o eete r it woiild bo o^octod ibat bybrida 

between tba two pnera would bo intomediale in Miure. Ceooe 
wbiob in BMb* boro a cloar cut deounent and r«eeoni*« reartian 
rbould bebava aa laterjiiodiateo witbottt ffaorrol dosunaaoe wbm 
matod with tboir allalomorpba ia tooMU. Tbla oxpeotatioa feflowe 
from tba etplanatino of tbo orifin of doodBanoa through tha oeenreo* 
Ubea of pnao tanillnf to tranefom tho intoraodlato OondMoa 


4M AioniAL RxroKT uinaaoKiASt utnnvrton. an 

bMcrofTfPw f^r muUt«d wk! luuauUtMl 

|WM bto that p»wi w ij li/ tb« mMt UTonbI* f«a* e«mbiaaiio&. 
Tb«i. tf a tall plaat t» a ibort ona and Iba coanbinatioc ot 

ttia two VM IntMinadiata and km tarocaMa than (ba abort, tbw in 
tasMb tknxncb tb* pa^Tal ar r»iirffit4"i» -* ■■nnili»M Wy 

«««ld «*M«* to ba domtnant t« tall anaa. lf< oo tba otbar band, 
tall waa tha ItTorabla mm tbcn In tania tall wonld baooma dominant 
and tba two ftnaa, tall and abort, that in tba bat tf i fl i tt g lara In tha 
atfnfatiac faaaratMna a ratio of ona tall to two xatarmadiato to ooa 
abort wouU cfra tbraa tall to ona abort. 

For to oporata to ooouanalato rooditaening factor* far 

ouUtad fcnaa tba taro fona forma moat ba broo^t tocatbar If a 
fana changa oocurrad within a lyacfco IbM obangad pna wban intro- 
duoad into anotbar ayaaiaa wbara no aucb chaaga bad talraai p l a c a 
AonU pT* an raiarw>tibalB fint f anira ba n and anbibit a 1-3-1 
■a it ii g a t anai in tba aaeood gaoaration. Howorcr. if tba two opodM 
wwe not widai; aapa r atod and intareioainiig bad oorurrad pomluiag 
boab apiaia to aeraBoUte tba aaaaaaM^r ronditawilng factora than 
tba raariua abottld ba ana of eioar-eut dominanfo. 

At ia often tba eaaa wban prom bang laada raateb an unparao, a can- 
hinatifin of all of tbana offan bopa of furtbar prograra and tba origin 
of naiaa mtjr nvolr* aQ tba procanaaa a u ocao t od—faction, mnlatioo, 
bTbddlaaUan and abo an astinct plant haTing rbaractariatica ocan- 
planonbag tbow of *■**—••**' but not of auflleunl aoaait front tba atand- 
point of man to baro antarad into hb diat. Bp tba aecadantal hpbeidi* 
saboo of taonnta or aotna MtaUona of tooaiata with aooaa aoob graai a 
planl anatnl to man ooadd raaolt. ‘IW bpbaad naad not bar* ocottirad 
oftan bat aaUetnn of tbo Inid Rwm plaam nauliang aonld produca a 
now ocraid radatiTalj 

Evan undar tbb ewnbiaatinin of paoeaaaia maiaa atanda aa baring 
baan araatad and Azad botanicallp at aoch a rmnoia parml ibat ona 
and onip ooa Mart of matoa bocaaa eatabbabod otm tha AiMilaM 
loaring no traoo of ila inUrmodaaU fonao. Xaturallj, if kpbaiduatfcv^ 
waa aa impartaat factor in tba doralopntent of maiaa. tba oanur of 
arigin was ratp carcamacribad, for prasuaaUp aucb fhanca hpbeida 
ware not of eoamoo oeeamoocL Undar thaa liniitataan Uia now bpbttd 
Map bar* baan fubiceMd into maiM rapadlp bp Manas Of aolsetion 
without •**•**a chain of diatribution of pra-naisrlika plaata. Tbs 
dbtafbttlion woadd not bars begun nr would not bars geos far wnlfl 
tba mam cbaractarMbra of con wars faad. Thia would aeoofd wall 
with tba oridaBca oo iha distribwUoo of naus. 

Wbotorar axplasatton * fioaflp pmrod to ba oamot, ovarpoof 
agraM that in t^ foam wa know it lodap maiM k tba rawult of man’i 
akitifal ctfortn TThclbrr ia waa darired from a hpbrid, no aotinM 
plant, a nauUllon from UoainU^ or bp orthodox Mloeclon, gUMralimta 
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of p«ti«OM tDd o< pUftt f«Blai «r«it mto ita (oratAtten. I^tAmAneui 
Indus OkoMod U* jkUat tsMoriAl t* • hiflMr <l«crM of poffkctns iksa 
Ika pbal docMUtMton of tlu Old WofU did tbcir r»r>tli, jiiTwitilj 
boontuo kk iaUmta won set dioidod b*t«Ms nad nimrii 

WhntoTw Um mcvM of U» tucew* bo onstad tlw vortd'a WM I^eUr 
davalopad pniSi Uiai U* task v«« v«U doM k prorad bp tbe 
vaaltb addad AftOMlly bp kk craalimi luu oalp k ik* .Vav Worid but 
ta OM WofM m wd. 

Siaaa tka oaoopatioci of tka Anaricaa bp tba Eotopaana no nal 

ebABBa baa boM raada is Mn aseapi to dkMfd Iba (audp eelon af tba 
aeadi and to a a i abbah a pnslar oniformiip bp tba praaarvatios of ika 
baat of tba Isdtas'* pradnat. Tna, lhadast tppaof «ors vkkb fom 
tba baaia of o«r Com Baft TSfialMa probaUp baa amm Uiroa«b hp> 
bndbatios of liia flisi asd coord aaad tppts, tba lattar ksown to tba 
ladiasa a* Ska coco. Wa bara sot foas mdidtd tba lodiaa'a odtutal 
iTtSam of (rosksc tba pUsta is bdk tba4a(h *a bava ailapttd bia 
OpMaa to oor nuduMB. 

Wtiii tba atiaouhw to expoaiaaootal Landitp that oaisa at tlto tutia 
Dane of tba ecsturp, os tba raduoavaip of Maudai'a pnocaplaa, eon 
npidlp aus m a d a Inadinf rola aa a aeb^t idaallp niitad fea tba aludp 
of isbaritaoiM Is pUsla. 

Had tba Indiaa oraaiora of eoas asUetpaUd mb atodMa thap 
hardlp could bara faabiooad a tswi aatikacrtoap plant. CostmUed 
tmlbiiatMa ara nada with tba CtoStaat of OSM bacaoao of tba Mpara- 
tioB of tba aaoaa, tba oomplata raeaptiTaoaaa of tba atifsiaa oraa 
entira laaftb. asd tba vaat <l<aantitlea of poll ptodeeod bp a sncla 
plant. ComBMiti pwar'a papar baca asd atriac ara tba oslp rasUp 
aMotia] taebniaal a^uifNiMat aiciiaaafy to ambarii apos tba fatKwat- 
isB asa^piia of tba tranamiMwa of tnuta froa ooa fanaratioD to tba 
aaxt. Of eeuna, tba mparta haTo oddad trilia 10 tbla aquipoaol 
cbiadp aa a maaaa «f labor aavisc is tba islaaaata of craatar apaad aad 
belter contnOadpoUmatioBa. NrT ralyia tki Trirhnfcr nf rnwaian mriil 
•ampla but tba ovobar of oCapaiac obtoinad fraa a nocla poUtaatios 
a aa rh aa aa Muap m a t ho <»«aDid or aaeaa, a vorp groot adranUca lea 
atodiaa of tbai Mtijra. 

Added to tba sdraBtacaa of nuaiaroua ed^iniic Ibaro b tha sd« 
diDenal faatuia that tba aaada caana auppliad wUb a iintrnua raaddp 
rt iaa t ia d cbaraclan to whkb map ba adM a boat of aaadlinc traila. 
Tha pombOttp of obtelBanc nuaaeaoiia p««c*>7 fNto * aincla matzof 
asabaadsf aaaap raaHHf riaaailiail cboncten abnoat offwta tba ooa 
graat diasdraateca of bat a atocla casarattos is a pasr. Bp tba tima 
tba obaractara almdp avaitiacatudp had bean aMlpatd, tha — 
eoan plant bad obbctoglp paovidad a boat of saw muUlkm uatfl at 
tba p r aats t liisa tba inbarilanno of aoaa S50 fWM k Inewo aad tba 
and ia sol is a^t. Tba flanbaliip of tbk plaot k BOibksi abort of 
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, ud Mck T—r fladt mot* maUUoM •▼aitinc utaljrab. 

Tbe bcflUbla uiiu tbua br actldiad affcoi all f*ru ol th* atKaainn 
hoM |MM that eiUbti ihtf raaflieai aalf la th« poUw 
fraiM. thnwch aaad and itiriflinc <ittn<ean, to tboaa that alUr tha 
aacin pUat. Than am paw that rhanaa all (ha fenaU flowam lo 
— <fl. 10» flf. S). mtrr that tarafw thU ^motia lo tha «uaa aad 
aad ahai^ aQ taaU Bovm to fanalaa. Othtn undo (h« aoparattoa 
of tha MSta aad aiaka tha fdaat pac(«cl>4ovarad. 

Tlwaa «haa(M, iaunitii^ fraoi lha alaAdpoiot af haiadity. ara 
alto <4 intaaaat ia via* af tha uaeartaia aatmadnta of com. Tha 
po^MOQ of BwiMtaaa team that pwfcautdlj’ Bwdify a«x axprawioo 
•aCfaaM that naW may haaa, not far bade in ita dw e —t, a patfoci- 
' fawtd aoernttf. Ftan aiiaBBc kaevladga of ihhmtaaeo It haa 
ba«B poadhla to eraata troa teaediac atraina haaiaf mala and tmatla 
|daaU in ayoil Buaahata and oapaUa of MaU-ptapaluatwa. It la alto 
pfiMitilr to daaalaf a ptfiaet-dovarad lanD of naua ariih tha aaada 
boma oo tha taiMi ioataod of oa aa ear and whloh. If oacn* 

btoad «i(h aoaa of tha gtam fee dwarf atalka, wwald pradiao a tnp 
«t-.« omU ba harraaud with a eeanbioa ptai aa k wheat or Iha.dwarf 
forwa of fnen ooffhimt- 

Tha poaidtlitjr of iai p TaTiay upas o«r htritaga (ram tha Indkiw 
k aar 7 raal awd k the attawboa of an aeikrajirDup. 

EraB Mew, throufb tha acunnlatioa derived from a purolj lhaomtkal 
aataoBoa af ear knewMie of inhariiaaeo, hjbrida far aur|Muaui( tha 
bait Tarktiaa hava haao ahtainad tod a ayitam davkad fee (hair aonii* 
mareial uaa. That the taUire hohh even fraatar thiafi for ooni with 
tha (afnaan in kaowladia of cawa ia(arac4ew k a aortahky. 
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THE S^fERGENCB OP MODSAN MEDICTXE PROXi 
ANCIEKT FOLEWATS • 


B7 VaUU C II. fi. 


(vrm I pb««) 

U •! mMM l» diMMv MMRy r^iin 4 

iivmiaHil tert, iwh Aiiaiil hj ctpilteoiaa «r flmiimi 

irA VTtt. 

8oau tUM ifo wb«« I b«KmB te vruif* haIm for Uw k«tui« 
«a tk« cnatftsc* of akkUtb acMauflc nedidiM fron th» roIk«« 7 » ot 
tXt pMl, (X* rnitsktico grftdu*!!; cmm to om tL*( it 
quit* •Mccod. «Dd th*l thM {%e% ««uU b«T* to ko U)h« kto Aoeowit 
b taj dii f— i n * o4 tbo nbjecl. Wb*i I cun* U mo m I Vv> k »d 
Abo«t iM IMTO tbeuflit/ianj wm tbM oltbovch io it* •chkToiiMnto 

ud u ili poesniM for tb* fotMM. MkoUfic tMticino U* ^-inirrtlr 

MCdt*t*ooed th« folk BwdidiM, foitb b**tti«, ouli OMdictn*. omI ouU 
•ad^ut quoelwjr orkkb Xm olwsjr* eosnpoUd with H, Uum ■•■m ir fr v 
t*r*> wkwk oao would Ikkk MOKkt now bo obukdotiod u •upcrfhiou*. 
•dll flouiiih in ibo bad, tad Mill tK«r ori|ia*l boU on (Ko 

aAictioo* of 

Ai 1 iAaU tfy i ph a aiio loior oci m thk Uciuro, 4 wTifo oom^toiity 
usotlljr h** two t}rp« of modienl pruddonfr; Oo«. th« wUeb doctor 
^0 twm Vr lacuutkia aad cnmnooUl aad juabiT, and tb* otliar, 
tko bodi doctor and bono Mtur, who, aocordiiig to bb Uidito. pno* 
ticM nuA M doM * Miintthe phyvfoiuL. Aew*^ Ao mtocw tbo 
witdi dooior ia tMuallr Md la hifibar «t*«m (hao ia Iba barb doctor, 
and ao alM In iko auppawdlj drOtaod part* of Iba worU lb* quack 
edUR pttlb m tb* «ro«da and wasa* nob wliiU tbo Iom ipMi*c«Ur 
but woU'lniiwd phjactan ploda ott withiMit nueb aedaim. 

For Mtanoo, a frw yaara avo in tb« aanrona of Faria, oowifo 
flockad to tbo booth of a nui wbo waa toUii^ bwki to (bo aeooMpanl* 
meat of an attncdra azid pbunbi* Una of pattrr. Wbui tbo p>.iW 
ariMtod him for pnctkaof nudxiDA vltbou t a liccaM, tho^ diacovarad 
to tbtarourpnM thatbo va* not a quack but imUj a bocnaod pb^dda*, 
andtbaywara atiU tnm wrpriaad wbao bo b^tswl (bam not to lorcaj 




4(0 KVCftOBfO or UOOBtM lll&lcm^-XLTAUB 

ty« heL JU Im mU, il U* euaUoMtt wtet <T«r t« kMf Ui*t W «M 
an cduoatMl pli 3 niciaA lh«j wotild all kan him. acd ba vonld hart 
to (D back lo porartj. 

UAKr rnoova von roft Jacoby 

Ib StAtaa which om tlta iahiatiro aad Uu rcteODdiara. lha poopla 
eODBUMbtY voto dowa Uwa dMOfaed to dobor igworamaMa from tba 
pfacdoa of owdiehia, aad wgMoUmia ihay wiB go twi ftirthof. Thoa, 
ia a eanak dty of thia land, whm a wealthy man f aaaa af j tha cita> 
ana with a much aaadtd boapital. th^ acoa^tad lha dfl with lha 
deeor'a ptorlao that tha piaoa ba MtaUinad alnye as a dsM A 
hwtitntioii, that ia, «m im whkh aoly lapulabla aad haiaiaad phyaUaDo 
ara aliowod to aao patmta. Bat aooo tha law backanaaifnilatom in 
ton wws protMtl^ vehablj that m Caxpayan thay had a right to 
praatka la tha boapital, aad to tha paapla wsai to tha poQa tfaia 
aad Totad to fcts^ Utah earaMOt with t^ dooer aad to tarn tha 
omr to tha baehnbbars. Haoea, whaw ImI I had aaws ci 
tba aitaatkw. tha iscular phyikloM warn o«t, aad tha towa waa back 
whws It waa bdora^ witbnl a aatirfactory bmptUL 

AetoaDy, tha paaaawea of thaa Wfa groop ol paopU (■ ooma een- 
nimitiaa, Qaappranatisa of.« mihlantly boUila to, ^ooti&t medMna 
Baak« It tmpoaabla lor boallh oAean to atamp ovt dawaaaa auch aa 
icaall|we( and diphtham, i^(slnai whkhr for yaam, adiooa baa efftfod 
adaquaia maaio af proUotiw. 

MAKT GO TO IKXlCCVUIt MUCmtOXm BICAltB RKOUUR 
MEDICtKB rAJLJEO TO BELT 

Now I Imw that than ara aataral laaaona for tha fraat faith taany 
paopU hara Id uracular proetlea by pocriy mtacd aad loaxparUnocd 
mao. 1 bata to ^<»d ttma aow ia talkiof aboot thaaa raaaooa but I 
faar that if 1 do aot axphua why I am not impnmod with tha oaraa 
wnrfcsd by irrsgiaUr prsctitioosn axui why I do not faror tha Itoeo* 
aara of oa^ aaca aa ^yaifiiai, aoata a# yo« wiQ think na bopalsaJy 
biaaad aad iatolarBal. I fad mysalf aomawhal ia tha podtinn af an 
aatroooiMr ioiitad hart to daoetlba tha aroc an ta e a <4 arodan aatcoo* 
omy fnm aoeauit latrolefy. Knowiaf that many of you baliaoa fan 
astrolofy. ba would ooi dara to apaak dkpanciacljr of it without KoioB 
«o to oapUsn why bo thought it s fons of ^aekray which aboold bava 
haan UA hahtnd In tha dark afia. Ha «^d fad all tha mora Uka 
Kiriac thia upUBatkn if tha prroant day baliaf in atfrology wars 
hampafiof tha dardopmoBt of aatrooaiay la tba graat ohaarratocMa 
of lha world, much aa tha widaapraad faith in qvackrry la now blooUaf 
tba rdorta of hadth offiom (0 oradtealc diaroM. 


aiUMBjecB or mookum MiD»caNB-Ai.v^iat 4j| 

P«rli«f« tit* otMB rMMoa whjr qiMokorj thims if (b*l thw* 
aff fttU to Btanr diiaafta vkiek MMctti&« pljiiaaB onr*. I 
ffal coafidaDt that tritotoaOj manj ot tbaff viO ba oooquaifd. but I 
doubt if my profoitoB wtU «t« bf abU to uiatB oror thow wnitiinM 
of po*r. bre h »» doo» im« asd «oaB«a wbo Mther ioJMrited bodka and 
•MTW too fnS to tUlkd up to Um atfaui of lifa or alio had burdi ai laid 
oo tbcon beoTMu than t^ cooU briar. Tbaao poopta throne our 
oflieca araiy daj b«egiin for hal|^ but in aa man/ caaw "th* oontnbe4er 
put in poor matariala,*' and tha only va; kn ohkh octa eould bepa u 
vork a curt wouM bt to ba(ia uith a daffanut Ml of cnadpanuta. 

Nor can tba pb}riicaa& y*t npUoa dafoctiTa or wor»-oui paHa, or 
ptrtf already dMliosrtd diaaMa. vbea tha patkat mimo for halp. 
Whau a fira in a bif ooauhut bunia out aouw viraa, and part of a 
town ia loft in darkaora, down tha Maabrika |o tha llaamao aod aooa 
new wins ara itruBf. But whau tha poiun of iafaatil* paralyala haa 
rateo a bola thioueb tha cable of nrrrca auppiyiat tbt kc DUeckt of a 
liuk hoy or girl, than k no way ia whieb tb* naurolagiai ewa gH in 
and repair tha damaga, and no ouo wbo knowe what bit ^paad 
wouM tiknh of pcoMking the poar, worried perante n ooapkto cum. 
Math that ia b^pful (as ba doo* by aa expert orthopadiK, but bo 
oaaootpulbodithekKjurBd norrtealh. 

Sinilariy, tha phyudas eaaaot take out gmadiDotherli creaky 
IcMoa and aay, Kka an automohfla repair mas nngbt tk: '4ai^ tharo, 
tho rubber cnthMM and the odinf eyttcoi are practwaQy c<no and 
tha aurfaes of lha boo# ia boned orer from nm^ powuhne. jurt m 
in the eaa* of as old chieal. Tou’d botkeki uaget you a now pair of 
icinto from tha factory 1" 

Soma day aurgeoiia may ba repiaoug wch parti, becaust already 
they bert deraloptd the nooeeeory toch^uee. Tbe only m eees why 
they ara net doiiif it now te that aa yae raaaareh wortes heet tel 
leanted bow lo keep the truMplaniod parte from bmag dice*ttd away 
by tha blood of tha renpona But Ih*. Seooa baa ouda a hopeful 
atart toward oratooninc thie difficulty, and eraatoalty we may ba 
puuinf DOW kidney* iato the patkot with Briffat'i diaeaie. and p*r« 
bap* *TM * now hmit Into tbe man who** cardiae uUnm ham begun 
to plug up with eear deeue. 

In the meantime, lha bug* arety of the wtak. tbe unlit, the peyeho- 
pathee. tha cripplad, and the eiliac wfl trm be on tbe lookout for a 
worker fif Tuirerka And one oannot blame Cham: Thoy am deepeeata 
and ready to try anything once. Tbay and tbmr lovad oom will 
alwaya be ecanning tbe horlaNi far bo^ and they will ehray* be 
ready to ipiwd Um Uat poany of Umw aarisgB os a joureay lo tha 
bofsa of aetiM new wende^rker. 
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xiotojo. ewu«t BfiTBsoxu:* iwammox. m»i 
itbt qrACKB OFTtJf Arm* TO WORK MIRACtia 

Bat M«» of ^ wiU mniDd ■» thBl MOMAfanM tw qvMfc doM «wt 

«f|j* kbb phT^eioM boro ftiM. And jw ut rigfct; 1 
Uii» mj»M. but ■» ••• •!» oJVthmf of ijoAokofT. or bunon 
■imktitiiBtj. or hjourio, or ibo loodMcjr ctf tnoo* dli»oo*« to Ic4 
up vllhottt *ny tmUMOt ot ol. • trw goinc to ooo J«»«U tb»t 

4 Btw io oariac aoa* poopl* «*d » fotberilic crovdo on bio 
dM««u* b« H o food phywUn. u4 bio tyMm of prutko i* vortb 
oTMCintiv or tmiutu*. IWo otoUnont vSU ioubUoro w«n m 

ponwtoikol to M»f of TO* tUt probobly I Abookl AfTMi (or • tnomMl 

ud «JCpUiB. 

FATYsim w*d «ASorot to «»f wwu. too goacsLT 

OoeutoMSy 1 mo PoUmM wbo I fotl mto «e«U bo garo d gir o 
Midj by MOM rpocUe^ form of qoooktfy tbui by uy prooue 
brond of pryefcoOnripy. For UMUneo; I>i^ tbo World Wor • 
joant mon** bnmMi BOBMrttotod bio troToliM bo«k ood fortb 
M oeokD iafoatod w*tb Oomon MhoMiiiiM. Ho w«®t 
witkMt protMt, ootwdly broTo, b«t iawdly umfiod. One ^ 
in Eoropo rtorytbinj w«i blocki nod br rotwnod boon mom bltad. 

Fra» tin* MnuM wWn I llrvl MW bim I e«h that tii* bludaoM muM 
b* byottfiatl is Mtm. A mnn out budly oMocuto viUi Iho dck 
^ tf ur day for to yetn vitboot iMrauc tbo usnifiMOM of m»ay o 
Sulo tattUli «fD. u»d M I MpoMod, vbOB I toU bun I tboudit bo 
oould bo «tr«l bo tbovod no Mthuunun nud Moa drportod. 

Lnirr. m I tbcr^t tbo problMO oror, I oow Owt I couldn’t bopo to 
ctuo witb ondUfOMd paytboUMropy b ooo ui o If I did, tbio voold 
iooTO hbn in au MobnrrwuBK dtuntiou. It miald oipooo him to tbo 
loeuntMl of bnvii« boon citber o fool or • oowd or n chMt- Ko; 
bo otmld aiford tofot wol <*)y in mom ipoHoeuW »*y. n&d I woo not 
o« nil ourprtead oeno aontbo Utor, vboo I onw by tbo popots tbit u 
im^uUr pncUtooMT bod rednood n rortobro in tbo nock, 

0 rortobm tbot bod bM FmoMf, oo tboy onld. on tbo optie norroo. 
An you know. Ibooo otrru do not fo uyvbcro boot tbo oocfc. bnt no 
mnttor — tbo fwt npponro to boro boon tbot tbo polwit'a ofgbt wno 
Inatantly rootored. 

Now inofiiM tbo effoct of ouoh • nowopniMr roport on Ibo mindi of 
bUfid men and womoa eroeywhon; tboy «bo boo* gouo to many 
ooJwtawitboutbalpnDdvilboutoooourafoanmt. It wiQ immodiataly 
ooour to oomr of tbin tkat porfaapo tboy, loo, boro a dliplnood Tartobra, 

awH it oortninly wouldn’t burt to look. And to tboy borrow wbat 
monoy tboy oan or draw «■! tbow Utti* aariofa, and off tboy fo to 
wo tbo now iniraelo BMn. Tbo ood thing in that in M nich caom o«i 
of 100 tbo cyea an bopalwaly dnmacod, and tbo poor bbnd nun moot 
ntum booM oros mert diwMirigcd than bo wm bofor*. 
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mtciM »Ks*miijnn t*4t ■ »«t. 


^ **»« do" «*• tr<aa «b mmlM prvtttMMr 

» worW w Mueli br ih- in4iNir* «tU miup^UaM, m br 

^rtUjjtuichiae tl . ehib I «ouUi>1 Uk» », .yw of 4 Uc, Uli, 
^••rMrin* laoa. wi^ pwrcuic bUek loo^ ii»A kotr Ao« 

to U» «ith aj*. -WW • woMlarful oomIc k* *«uU nrt t" 

^ tfaw Utax ^ IM that Mtoafly ka vu * mh o/ futk Lmw! 
“■ ^ artw, Urlac diieottw J osa day UmI ha had tka 

Cjftofh^^ by tba kyiaf «« of kai«K had rw am bto thap 

^ gna4 pbytkUaa aa«a to poMoa oooM e# thb akihly 
to paraott with toafidanM md bop«, and to lift tbcni up 

^«f a hoc of woriy awl falifuiag tfcoujtUa aod «to Ih. w*d to 

ccMi 00 liOT jTonrr a 

^ I Uto alfwdy tba t«t that a baalar •• bwlafwl by b«d« of 

^daoU, niaay ^ whom d.^ kia prate, do« not lodKata 

for a OMMMt that bia mathoda ara rattoaal «r worth by other 
1 ^. la Um banda of Uw nan mao thay may faU uturly, aad for 
that tiiauer. naiMlIy fail aft«r a tUM rrw in tba baoik of tha 

ongmal uam. Far te raaaoo aaarfy J| forma of ,o«*a,7 Ut, ib«r 

day, and than tkay loaa crouad and dwappiar. 

tba oloaa of tba «chtaaotk Mottwy, 
Prrttoa. u Aiaariean phyatdan, waa eurmc dteaa rifbl te 
j«f» with btUa, toppoaadly magnatu!, ptooaa of malal raUad (n«. 

Khaba hia aoa took iha tractot. to England, wban U mada a 
fT** ••Uatod tba aupport of tha oobdity. L'afortunatoly for 

him, IW lamow Dr. Haygartb waa ikaplioal Pkal ha bald dtoka at 
Wluek ha daiwoteatad bow pattern loot tbair pate wb«a tba afoetrd 
paftawanitrokrdmUnbatmtora. TVn. *bao a»aryo«a waa mwb 
impni^, ba took out hai panknife and ewt tba auppewd mt^u k 
two; tbay w»ra tetationa wada of wood, In tha laartioo that fob 
aduoatad tetgbad, and Perkte lafi for bocaa. 

la Ma4riili a W jtmn ifD. an uiiD|iomai vhymeUm 
na^ Aaum annauDoad that .a dwoaaai warn dua to tiotihla k a 
b^ mtrn m tha nooa. and aaaily eurabk by looj Intenanta. Tka 
*te oaugbt on, and aotm ibora waa a Una of paopk o« ika tidawalk 
ate mof^ waiting to *n into bi. o®ea. Aa ewnmonJy happ« 
qu^, Uw waalihy ^ tba ahrtoctate mte mte of 
ta 9 ar S j«ara 1 m accimolalad a lar|« foctqna. 
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Tb«, k*»» w*** wxwac ^ 

Wt lor lUlr to M hi »uld fUrt than tU otot tgtm. 3tit 
lulka did M* uk# to (b* ida*, tad »h« UM I i»a*rd *f maa i» 

•ad tha ooppof* ol Mto dttlua and du ch iM- Hk kmiUton alto 

fa fltd ao»a«fyoa««yiA:Butdida'»U»»*tbodb*T*to«MTtl»*T 

T- UwMDOthii^Mw. Now *«» y****;^ 

witli U k*vo k-lp*d oofotwwl patttott with hay fatac and baadacbo. 

Alhwt illrawi ftarihTf lyraoal atocy ia tba* Albart Abram, a 
ti-r-p-f pluwckA af no f>w* fofmtoboo m CaBotliia. Fof y«f* ha 
wMBOtod a ■chrmt for eurtBf diaaaaa by poundinf tha apijw **“ • 
bnU nibbw baiBMr. Bat Iba idaa nerw took boW, a»d antfl ka 
via abont *0, Abr*"»* had a imlkKro praotua. Ilian ana day aa 

ha oat VA^ng at OM of «ha fifat ittla radio aato. ha got an idra that 
witf ioM t6 hfuf Id d vuDioci ddlAFii Hd look o oooplo of ckiop 
nauUnca boJU» and aa oU Ford fl>ark aafl, hookad thaa to«a<bir m 
tha fdUaal way, and aaaoune^l to tha world that with thia ma*io 
dataetor ha <o^ tana in on tha dectmue vtbratioM ooming from a 
drop of Mood and eaoM w* maatlj what rh iwta tha ■** 

MiSmfam with. r<* food tnatanra ha wonld ufl if tha oampla^ blood 

aama from a Chtoiw or a Jaw. or from a Praabytartan or a Oaihalic! 

Am m M«]y ha coM caantn tha patUnt to aoothar n&y box ol wiraa 
4 f^ Uiao iko Jiiooo* ngki oul of Ub* 

To paopu who wwa i«t brvnninf to raalito what mamla iba 

tubs omM partom, thia all aawndad ao roaaa w a ii a and ao up to daw 
that tl Kffw i~<" flo^ad to hito and paid IlOO or mora to nt for awhdo 
tmLKiig onto tha «kd of a wwa oot af which wia kawinf ahaolutJy 
ttothinr. Many Wt that thor wwa eurad, aad wiiUra lika Upton 
SbcUr, who fwallowad hook, lina and dakrr. wnta artktoa acconnc 
Ihtlfadm of tha tncdkal pmCmiim of oairownam. backwardnaaa, and 

JoaloMy, andaninahililytoWOfniaarwlwwhantbayiawit. Tha 

fact that Profmor Milhkan, ow tha vitn«a rtand in a nalprartie* 
adt, rwora that ha had axaminad tha nairamenta ud that thay 
eouldnl poaalUy do iriiat thay wara auppoacd to do, did no* aMra to 
diwowraca awyooa. 

And than Abram dwd, and without hia fnqMt rtartluic pro* 
aouaoMMWta. which had rcrrad to kaap hit aama in tha awNn^apcta, 
^ dbdpka found thwnWrw with hat taw patiaata. and nor* of 
tl irm wara io ihlft orm into noa other bettor adTartiaad 

and BMca popular fora of quackary. 

ato#>LiafiTKD acantani 

But wHM of yoa may iiiD ho aayiac that yea know of n man who 
waa lyiBf at drath'a door and, aftor traatnaeat by aoooa imRalar 
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pcKliUiiwf, col wds. Yu, Mu •!! u»* Ini* Md TM Jl 

<Mu^ proT« ooihiac. M*iiy I* th* timo I loMwod «.** 

^wJthtWI. lc<Mrta«*b«ro^oltiit»wokj bri^a»«c«M 
to mo wMo I wi» » ywi^ BMn »uruii* o«,i in Ih4 p*»«tioo •! 

A ^ U/ Ul With pMUBMOM »o 4 . M URftUy hftppvu in Uii» 

•Mb no^ o< U* fif«t wMk tMUkd LI* wort,. .v,| 

«B0^ nbo*! Ito diMHi to «xp«>t lid., tkl Wtf* bMWI* OOBvlfteKt 
^ th« lUM «u doctor in itloDdoMo did noi know hm bininM nnd 

djMiii^ hun I •« U«B «dkd ond I b«^y Ud Uino 10 d«n*o 
*U iBodW Moro lU ctiiii tn7 ropaUtion «. nidkl 

I teMd to oxploin to lU iMopto Uioi Umj mat noi *>»*»■>» lU oU 
dootot Wmum to iMo omo tko pMvmoQk Ud nm • ottr typtod 
ooim to boi thoy iboochl I «w Jnit tiyiac to U oote 

■» fiool]/ 1 c»v» in, ftod nad no OMro. mItuic mr ooumm wi%k 
Uto ecwuon thot aooMr «r Umt I would fH uy oUn U immu 
P«nwpo M uDdaorrad M vio my pnornt <s«diL And a tikopoMMd- 
■V potion! with pttMmonto did no iMdiy tUt 1 iru 

tla old dortor wma toUod in ilojrUy Ufcto tW oiido caxuv «d Uu» ho' 

foi OTOD With mo. 

Kow, you any «flo •* oil ttiu, but Jwi ntnaabar ch*l utk Umib 
eommenly boppoo wb«n not you boor at • oom Kko tbo om I wfll 

i^dMbo. A notjooolly knoo* oduootor ky ia with pnouiDooi* 

^th «ky and no erWo; and. tMcaua tha phytooiaBo i. 
auo^aaea look*! ansoua and abook tbor kaada ooioomly iho 
family (haharjad thm and callad in a kaokHM]iii.t« who oi*. •faon 
hrfofo bad bM a baibhowo attaodanL Noxt dM^ mto, 

« and. lor tbo rat 0/bia bf*. that dlatncua^ eolkn proliaaor- 

who bar* known boUar-aatoAad to hia frianda tha rirtwaa of 
a cartoia eult and lha tUU of a oanain ignerant b«t rlTiiwni and wall, 
maaiuaf man. 

Cto^ « dianm tkU mmal ««.- Or bar* i* tba faMy tommoa 
i^y of author typa of cnaaln which tbobncwUrpraotitionar Iriuiapha 
Mta-Mi wUmt ba or aoma food pbymcaaa diacnoaod wroncly. Tha 
^ M that of a rary waalthy woman who waa mratod on nan an 

for a tumoc of thi. taixa bewal. It lookad aa mSTSTmi toaoarJbE 
tonnr that tba famoua aurgaon in atioodanca did luM attampt to 
raaaora a. but dm»(y mad* a bypam around iu Latar. aa non 

aapanooco to bon. ha raaliaad that what b. bad aaan wn not a 

cancar at ail but ocdy an inflammatory mam that would eaobabiy dia. 

appaar aflat tba lypa of opantioa that bo bad pmformad. Botintbo 

maaotima. tha paiiant had goaa to a faith baalm; and wban yaan 
pa^ ^ aU ramainad waU, aba binlt lor ihm baalar and bm futh 
a baaatifiil cbnrch. Alwaya, than, wban ona baan that aono * tTl hf 
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hM cuMd 4 rmmemr. it b wdl to rwnmbtr lU poibbaity Uiot tk* 

diagpoMi WM vTOOf- . 

lAo( Wl h« If yM author ^ of e-t 

B«<«qUt I *4« 4 wotnaa wiUi M» 6 W arthnd*. Shf toM *M * 
TM(i bafora, whfQ tba db a iof fini flartd anJ p«» i* a 
<bair atf waol to a «-oadt »ko curod «th Um hiflp of *» b«b 
too. Katardly, I aAod bw why iha wa«’l back takkiC tba >aM 
UoatBMOt ■ntn. and bar annrer waf that tho bad fooo b«t that thU 
(ba taa woulda't work. fth a no aa aro, th«, that tba flrit 

MMUoaUr e«a wai Mt a eon at an bat ocdy otM of thoaa apontaMoia 

rmiMiriii whkb an m eommott m tba ooum of a Ufaloag d i aaai a . 


TUX DimCULTIMI niTOLVlO lU JTOQUtO Of TUK VAWJB OF 4 

TAEATUIKT 

Tba iTwaco Uynwa bn no eoncaptioo of tba pItfaBf whkb Kaia ^ 
path of tb» maa who wooM app^ tba Tahw af aoua pafttnaUr 
tnauaaot, npacnlly for a adf-Umitad dkaaae. Tw SMtaiK*, kat 
Oetobw leaa of yoti 4kKibilM u»k "oeU abota" to pntoet yon tbroogb 
thi viaiff W wIm jou « itill a eold, *111 

that ptT>To that tha vac*»a waa baipMT Not at all: you may ba 
dcbcbud with what waoif to yea a mindo, but I <aa anun ym 
that tba raporta of doaaaa of ancb aueoaaaful eaaaa raaaa ootbof to ^ 
Pt 4 i^ Tba oaly way ia wbkh to loan anythlaf 

dfAiito about aueb a tnatmaot to to do aa tba hlattopobtao lifa 
IwuraDcaOadHlotTtoalyoanaco- Thay took, aa I iwaiAao. aoi^ 
ot tWr tuti TftMteAUd hAU o( tbctn, WTla( um 

otbar bab to anva m vba wa pbyaidaaa caQ a “toatni amaa." At 
tba nd of tba yaar tbay cbackad up and touod that tba 9,500 who 
had bow raocWtad had bad )ua« M maay «oldl at did thow ubo 
Mtwt TaMiaatad: tba only diffennca waa ia tba aavtotty of tba <nUa, 
tba Tardnaud mw and woaow iiitiin back to waab eo tba aT<ra(a 
aaroral day? aoooar (haa lb* otbtoa did. 

SomatiBM ago. Ur Dwhl. of tba Utoocni? of MunnoU. owda a 
•idwdld ftody of cohb amonc tba atodoota, iryiac <“ bundroda 
«f thorn Mv«al of tha drago that an eommonly wad in Ihto dtoaaaa. 
U* (ouad to bit aurpatoa that ono out of arary tbr«a coida dwnd up 
ia a day or two witbont aay tooatoMUt at al, aod otban rlaand up ao 
lupadly or ran to nU a oooiua that it waa impoaaibto to aay wbathar 
or not tha rtaatdy ctrao had anythixic to do with tba prompt noorwy. 

No woudar, than, that practioaQy arnryoM ihkka ba can eura a 
Baaa't ba eund nany of tban with hto pat matbodf To b« 
tm*, aema of tba ool^ tnatod bung on atubbon^. but fcdiowiiic tba 
cooTwicDt rula of bumankind, ba forgot tbaoo and nMnkarod only 
wUch ba "oMod.” And if ha. wbo haa bad no traiung tn 
■Mdiona, ean baoa bad aueh aplaidid aucMia ia fab btik practioa. 
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why ibouM tt 7 «M lure ibfflculljr in beimiiv thit otbar nnwloenua 
PWMM CM nn dkuM. Mpwi^ when M»y Ure inMKii mom 
■P««J •km or MtM Moot loniuilu for powerful mnediMf So whr 
•honld then be oD ihto ifcn ae nd th*t pkjtKuna be edueeted aunf 

Aetuell/, it b oolj (be Jufhly educated phjlkten wbo i| 
dUBeult le take Mno«ieiy tbo yntenioae rf beeWe who bere tpenl 
ooly a year or two m a low-^nda eoUafe: be ekoe knowe bov herd U 
ie to preotioe (ood OMdkwe eren after half a hfetime ipent in etuily. 

aiUEF IN TBB MIIUCPLOTO WCULCATBD IK EARtT UFB 

But tbere are yed otbo leaanne. and rery *11001 «"*■ Im, why aQ 
of uabok for MinMk» wLm it comM to the tnaUneot of -*-tihi We 
may hare tpcAt 4 year* at eoUage kemnic that tbe unirme k rw 
acoontinf to inmutabie tawa, but thiou^ut our yowtb, aad 
fran tbe moBMat tbet we eouM uodentand epecob, we were taufht to 
beberi atanM of uireeuloue eu^Mneiaae 0# tbcM lawe, ead we were 
to aak daily that nidi niiaeke of pntaetiea be perfonaed far 
ue aad for our lored ooee. 

FWtbennofe, in our dady mntaete with tbe |Mopb abewt «• and 
with iba trorid of booke, we abeorb, wily ailly and siMMoceeady, 
tnweb nodical folUon wbdefa meriiably bee an mflunoe on our think* 
iof and our bebaner. And d it ullMoieM the bebarfor of ao ediuated 
nan. bow mticb atiera moat it dominate the Ibonftii end tbr babtriae 
of tbe ieworant and tbe naturally endukme? Nene rf tie can «cepe 
it- Yen «»een, end eoae old pcceoo near you eaje, “Ood b)«e 
you.’* Why did abe do that? 8^ probably doea not know, but bar 
onoeetoce in Europe could here told ua tbel you wMaaed bMauee e 
Uttla deed wu luat then catem« your body with erfl I nte nt, aad 
whan your friend oeled upon the name of God. that deed Ud to get 
out in a burry, iraco n e c knaly, you nbecribe to the tame idea whan 
you mj, '*! wonder what peaaaeed ne to do tbatT” or "I woeder wbat 
can bare gocten into tha t child.*' 

Ue ue KippoM that, wUbout thinbin g in tioie to atop my^f, I 
reoaark to lay urife that it ■ **"«<«•* a year anew I bfd e lyd d. X 
nnin e rli aUly rap wood, but why? Aentaly. on lookup thk ep ia my 

library on foOdm, I (ound that Ido net do it light. IreallyAouM be 
pouB^ftf ee hard on a log and BeekioB eo mueb noiee wbAe I an 
btaggiae that the deed will not be ebU to hoar me aod to eey, "Weteb 
me end OM bow 1 lake that cocky frflow down e peg." Now kn't 
that eiUy, end yrf 1 keep on repping wood on ereiy appropnaie 
oocankm, ]u«t beoauM it mekH me Im] aafer. 

But you can't laugh at me b aO iue> you have your own pea Kipereti* 
leene. PUrh^ you have e b o re e di ee over the bam door to keep out 
the clvee that would nde tbe botMe ell night end eiebaa the cwwe and 
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a^scal upost saoTa«oyu> oitn7VTx«c<. im 




pohoa (bt (kirn Or 1 m w Mppcw tkAl jou »tArt to pkk a aliTar'oul 

•fjDiirfiaciir«iikApMABid9«QricrAadiDOtW<At«bM7«aMil. Tao 

kDO« that aba «il in^ that jm uw a na>dle- Bui vlijT For 

Ibat qttoMMCk Tba7 all 
but Um Iwo Laioa axplAba* 
vydi Uia; i:iva eaa oaMly ba ahovn to ba BuwlaqTiata. I 
aaarrbfil for ihnaib tha lUantun «a lulUara for uifucaaatioa 
«B tbia point «sD(il at Wl I bacaoM aooTuiaad that lb* ortfi&a] raaaao 
ana iltal If irao b oaad it will kaap tha wkfcad alvaa awaj from Iba 
votBid }wai aa iran avar tba door v3 kaap tbom out of iba bonaa. 



Whan ytta aaa a braia pm you bara &o ptotaetke, a&d tba iro«&d naay 
tekr. 

Bui ooaM ot yow ntny aak; Uliy ahowU tba iroo prMael? Briefl 7 « 
it b bacauaa iba daaa aad tba old geda ami daaoBB wwra anry eoaaarra- 
lira; m nucb ao that for tbootanda of yam tbay diuf to tba ooa of 
tba old abippad fiat aiaa aod lotdvaa ad our ran diralltm aacaMon. 
ETMtually tbay fM ae that tbay eould td ara l a broAM. but aract yat 
tbay caaeot abNla nor atao go oaar Iba nairfanglad ino wbicb cam* 
btlo UM nboul lOaO B. 0> 

Or, Ut •• an>p o aa Ibat today, aa a yoaag toolbar tila triau&ittg for 
tba firM lima bar baby*! uib. tba graodmoibar conaa la. Why 
will aba ba ao upaM a»d wby will aba parbapa gat down aa tba me ud 
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pick op ftll lb* litd* pulnci w M to itmnf th«M m Qto &»? Wkj 
win Omi (ar tbc &nt ymi of Um t»br'i lif* tU odb not b* 

Mtiwoff? A«kbar4adAlMwi0pn>UblfM^tkACi/d^kBQtdoM 
the iMbjr win pov up to U a tbiaf cr it will tiekaa and die. But Ut 
u» tok Um oficial naii-paiiot •wtllimr d a MadapMcar ^■t***^ (] kara 
nad ta aeiabtifiA tnatiw* that tharo la aueb a oiaa) or tot w aak aop 
aavaca aoTwhara oa Iha (aea of tha aarlh, aad ha will toll w that whm 
ttoa naito art Uitan off tka fMora moat ba rrallowtd. If tha^ wart to 
ba toA amnd, and a bad wiub w«a to pat bold of a ptoca, ^ «o«U 
aaaily aay aotaa aptOa ovm- it. aad diaaator would ooea root to tka 
babr. 

1 MT«r oeaaa loarralk^ at Um aotafoity aad (ba wide ■*«— 
of aeona ed tium b l tt aii. For ioataaea, (W* aio 010117 P^r b-mrr 
ia Efei^d todaj to whack, if a child ia aartourfr ill. tka crtndmotbit 
will woat to odsnioMtar a tHnatij mcuai aa a But whj a 

nkcmaa* To fiad out wa kata to f» to KfTpt wher* oack jmr m Uw 
N ila aubaidaa aad tba poaaaota po bark to tbeir fiaUa, tbajr bad la tha 
rcoeka id tka Bud aa akuadaaco ct ouct, Tliay iji^aa 

mtoa aprtBK from tha arad, and tkanfota aurt roproMot «a «bmk« 
ol tka Ufo^riap firtaM ad tba rirtr. Whattonoraapfrephato. than, 
tkoo to aaoa a dTtnp child wiik a atitirlnt wkkh npnannli Ufa 
■bandaat? Aad new aooaw what, to my aund. to (ha ntoot iatotwtinp 
part of tka atorr, aad ikto to that vhae Klktll Simtk waa ctodTti^ tka 
rn o min iaa «d aogaa littto cbfldraa who Ured in I^Tpt orcr b.000 ytara 
apo. toa« tMdora tka i^rtmida w«ra bult, ka fownd to oack aUMsack— 
ft laotMt 

AHOKiT THEOIUCS OF TVI CAtEitlOlf OF DSSiftS 

Now it wfl] ba Botaaod to tka antopka which I kara piran of praacoi. 
daj mwilcia] aupantitioD that dtoaajw la •raall7 auppoacd to ha duo 
to tka Baalarolenoa of tba doril or of wilclica or wickad ahraa, cr of tuM 
who know au>o|^ of tka na^ acaa to auuMa halp flta tha povaca 
of do fkf What ii toora natural, than, tkaa to Mwma that kcaltk 
aa to ba matatolnad by wardinp off aril to oona napie or a^nboUe way. 

But wbwa did wa |«4 tbaaa idaaaf 1 M aura Iknt wa poi than 
from emt raaaoU bMUtop.bmwad anea a tora who hontod tka ittodaar 
and tba woolly m am m oth to tha daya when tha pruat ica abaata wart 
tatfaatinp northward toward tka pola^ Bwt aomoono aaya; How Mto 
■ayona knew what ikoaa aiMtoBt aarapM thoupkt* WcO, wa eaawoi 
know ter eertoto, but beta and thara to tka taw nmatoiiic wildmiaMea. 
wrplorata coom upoo mao who Ura to a liona apa raty ig |||^( 

of OOF 4&dMit anreaton, and alway* Umm omb ara found to hara 
obool tka auma idaaa to rapard to diaaaaa. Navar harinp haard of 
panna «r bipk blood piaar u fa or hnrdaiunp of tho artohna, it narrr 
oeoon to tham that a man alpkt dia of natural ramm If ba wam'l 
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injund i* *ii Mcadat or motdod iy os tomaj boMi, ibao 

bo BiuaC h*v* boon iMratad by witebonft «r b* niwt horo offoodad 
•MM dMtj «r bw k M iMM uba. 

Om of Ihaoo Mom bM conM dom (0 emboimed in 0 wont. Thna, 
vbM u old noa dnrp* to tlto toot u—bU lo optic or t« uoo hb 
om or lo(, wo plijiMion# ooy tbot • b(o«d*Teo*«l la U>* brun hM 
«ith«r niptnrod or bo«a ploaod ia oosm wi^. Bat Ibo Ujnuui mt* 
that U b a Mioko, whleb iapb** thoi 0*d wm angrr kod rooobod o«( 
and Uraek IW man down. I novor rioKiod kow folly a toPt^i padn- 
•U ooald boUrvo tbit uatil om day wImq, m 1 oat by Um mlatmr'a 
wtfo, «Ko«n 4 ia( bar lo Imni to talk agcaia afur a bad carvbral 
tbrvinboiM, I fooiad Ikat tko •ndlily itooninc ^uootioB in bor miad 
wmi: ‘'WharmhaToIaBBadoeUrrit^thatOodliaatlrackBMdcnra 
fa) thla cruol way; vby bao lla doaa to om vbo haro oomd nim 
loviadj *0 tty dayat*' 

Bat U pd ba«k to tb» waifM and tbrir I4«aa of rn^dima: Soorng 
tbal to (bcm iliiian ■ daa ponly lo Ibo nalevolcMO of toda aad 
wita^ it k Mij lo ondnuail whjr ihtir Mil primi fhyndkM 
4ro Mi fti|h#<i 0 d %c k^ovbdf* of tbo bod^ or of M^fory or 

of Mrin; all th&j an Mkad Co do ia to fiod oot vliicb fid ia 

aofrj aad wbjp or whkh viich ia ai work aad «ko ia lo a ployk^ hiia. 
AfUr lhal Cbi^ mmt koow kov Co appaaaa tka god, or lo oulKfy tka 
aril oharDM of tka witch wick jM ttroofir cbanna and apaUa. 

TRS r«0 Tims or SlUtSK AXO TSKIS DISCSICDAim 

AaA M U ia tkaC wtimTar aw Chai aartk om oDOonCan prumCtra 
poopla OM m Iik«l7 lo fiwd tliai tka Doat raapoclad and noaC faarad 
nan la tka liiba ia tka wtlek doeloa. Oflao ka ia a aoft of Pooh Bak 
who auroiaai Ika faacOonaof phyiician, aaar, prophac^ pvkol, aoroaraTi 
aaMtar of catatnonUa, aad pa^pa area klaf. iomaikn^ ka npr^ 
aiwCB tka Haaii ttovaa of cha daralopmMlof bii pooplOi aod than iftta 
ka maj bo iMla mora ikaa o joakr aod ao a«a«iD wfao will kill 
for a firioa. 

Bui wkac kappaoa wkiw a aartfa folk ool of a traa and kroaka kk 
lap. or comai from a nid with pari of lui icalp kangtnf orar 
bk mif or what k dona Co balp tha aao who pia aoooupalad or ka* a 
boil tkat waali laaoiag? WiQ tka wit^ doctor boiW witk auck 
•mall praeCkaT No, that U uawallj kiwaatk kk Dottco, and banca iw 
ararr trik* Ikara k aaotkm Uwd of hoalar, a mafi ar womaw wko raw 
daao vModa aod bnof Ika adfa* lopCker, «ko oao fpUnI a brokao 
kf or pwU a dktoeatad bona back i&Co plaea, vko aaw iiuska aa alwnra* 
or knock owl aa aiGki&f tooth, who row raamap otiff nadia or fira a 
fvaai balk, and iriio kaowa tka Wa of raadiiriaal planla. 

Aad kara I got to thaaaciMj ihaoM of dteeoima, awd Ckk k Ikai 
from tka ckaa wImo oiaa fiml vlappad down out of cha tram aad mada 
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hJoMf ft fttooft ftx do«ro to tk* prftftwi mnaot, tkiro kftvt ftlwajm 
b««o, w ftrftcy comioaity, Iwo t7r«ft »4 awdiol pcftcUtacMr: Od« o 
iMUcvdr is toiM MpVTMtunl or MBilsify voproroblo oimI nsd^^CDSiI# 
•ipUaftUoo o4 rfioiim m ft whob; Um o 4 k«, a atudost «< cka nuaj 
distftom ft* ke flad* tkom; (k* ose diaialoful of tbo Maidy of tbo 
•tniotur** 00(1 weckisir* of tk* hsmon ko 4 f; iko olkor a 4oop otvaiMift 
of tkftfto ftsksMft; thft OM trftfttfot hy nftftSft of rkanno ftsd opoOi. 
o«r«owm7. hocua poctu, aoccwn, ai^ iscrifico; tka otk« tnotiof 
iritk pb^fkal ftod chopiod n nwu m; on* vkoM fort* i* tk# cart of 



BWToua tranbloft, hjvUm, ftsd wif-lanHod diMOas; Ike otkcr oboM 
gnataet eneoaeft it band is (ho keelim of tboea laaona nch aa daap 
vousda or bad Iraclureft b wbkk MoUmt K'ft{ui«» vaaided, <itkw 
fftUft I* ear* or 4io eode sp witk a bad reeutt. 

TBB (nxnCRTATISIf OP THE WITCH DOCTOM 

Aft ODO woski ftxpeet, tka doftOMdanU of the vit^ doctor bara oot 
cbftSBed Uioir teebsiqoe *try tauck throock (k« •««, asd if tooBOffo* 
(k«7 ««re to bo «alM upon to cop* tntk $om* Unibla e ^ d ^ i e their 
metbods would ba pcaeticaOT Ik* aast* *a ^koM of ikatr isTifa 
aooaftCora. Tbap would doobdaaa bacin aa tb«r did b Biblical tlwoft, 
Is tka Mlddl* Afaa, and la tka (cnibla wiater of IPlSi bp finoc tka 
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ki«M^ OQ tDCM c>^P <*( panco* who k*d offaadad th* T^a» 

tiw« upM b* ■«fi4e* tmtmoaj, wtamn p cot aa tk i M ft»d fticrin- 
wa tb* BMkioc o( T«««, *U luuitftakaD with Ut« bojM o< «zpkiiac 
as will inojiltUuiig wi accr; Oed. .... 

KTmc* iadiTtduAl w«uU kaap U« wndim b^Ur eloMd al 
to V»t p eat tke danoM «f diaiaaa. wtd ke erould eerUialy 
vetf a paotartiv* UDiieC. U duriDc IIm epfakoak. a mth* ware to 
cone to ouf ahof** vitlli eotoe eaplofer, b* wwaW ••• »*tliiaf a** in 
all tli», and eoeld enl^ appaeee baartaly ef veer; detail. 

BOW nootixm n uadb by tbb dcbcbstdaittb or tbb huib 

POCTOM 

But now let «a MO what the daeemdaiita of tbe barti doctor did 
vbtoL, aooM M yMn tbey ««• aakad to and mac to India (e tiy 
to atop the bubento place* wbddi waa fagiac that* aa it baa dona m 
■any timaa » tbo 

Did the ihjdrtina on that oomnanaion (O into the lamplaa and 
offar aecrUwM to the Udeoua (oddaM of tfadanik dmaaoT No, they 
wnt to work wMh ■imaeopM and cuioea pige. Pint, rackloee od 
thair Isew. they epaaed tha bodiaa od people dyinc with the ptac**! 
and atodMd the charKtorietk ahangea in the aewal Mgana. Then 
they put the Dbereaeepe a liule jtoee from the fnlargad gUada 
tn tha groa, and alweye they tonnd of tiny ganna auch ee are 

nin-n- ftru o d to tht timiti Thaa thaae geeme w<va 

cultnniad la gUn tub«. and a drop Of the ediitf* wae injected into ■ 
gmiiee pig. end edian the aaduned end (bed, the autopey 

ahrayi ihewed laioMe ISto thoae of the pataaote. And eo, gradually, 
it jitfiaii alaer that tha eanae of the i tw cge wm e livtog thtaig. e ttoy 
gurm ohich vaot into a nun wid kept multiplying until it killed him. 

The naet goatoien wee; Bow did (hie fona gat. into the peopla? 
Dad they dfi^ it or eat it or did H trte4 threui^ the air? At thia 
point the phywcUne wo helped by a bit of knowladge that had ba«i 
araileble for canturiaa, n*aa^, that alwaya, praoadiag as apidanda 
of pltoTua. rate crawl out of their heUe end die. Areardingiy, hum. 
dtoite of rete fraen the effected ncione were congbl and diieeetAl, end 
ia the ekhly OOee egoia there appeared the eana loeiona and the aame 
bttle germa that hid baM found in the gutaea pen end in the patimin. 
But how were the gonna gattiog from the rote into the people? Soon 
the nte’ fleea canw under ewapkton, end when eonaa were ramoTed 
from a rot djmg of the placu* *Bd dieeerled, there egoia were the 
gmni, 

Then the ecemte it e coUected Aaae fiom eiok rota osd p«i thaai on 
guiftia piga, asd (ha paga laekaoad and died of ploguo. They oiwnyo 
got the dmieee eieo when they wen left in oegoe on the fioon of tlm 
bttte whao men were dying el plague end their iene were bopping 
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•bo«t lookirc for • &o« botk B«t whan Uu ai(M wwa mul* of wir* 
fUM too Am fof tlio poMifw of Amo, or irtiMi otdiMTif eofra w** 
•DtpCBidAd MOM dttUDiM off tk* ioeo, too higk for o A«o to juBp in, 
MM of tho ruioM plfo ■oeromM. 

Al hot, tbon, the woeotiel focU obout the dieeooo ««« ormiloblo, 
wkd b<^eeiw pin** *wuU no looftr rao^ m • terriblo eeowf* up niwl 
ilewe the onrtk. Kow, vheoevw o fror taeae epponr is e dtp. bonlth 
ofbem rttih ia ond dootroj rata aod Acaa, and the opidmie ie etopped 
brloro U ean get well etartod. 

I wUh 1 had asM to tall more of the faeonattaf etorieo of tka dM««> 
tiro work that baa becD done 1& tncklag down ono bttb maaoDcar of 
dootb after anoUker, and laaming no moch about ita kit* kabita that 
health oCeera «an deetror it or etep it frooi propacaiiiic, bat I moot 
hnny ota. Tboaa who bare read Qiawr'e delighUol book on Rata, 
liea, and Hietory aad Do Knife Microbe Buatan alroedp know 
hov ftaciBaUag thao etoriae can ba. 

CVKAT WORTH-WHILE DISOOVXEY OF THE PABT IE OIED TODAY 

I Buet burry «o to pobt oat a foot vhkb to no b a eourto ef ptida» 
and Um ie that aracy wertb-<rhib dinmry «T«r nada and reoMOk- 
b and, and every aecarata Wt of Inlomatioa or«r ohlaiMd attd pawed 
onward bj the aiMMOt barb docton and by all true etodente of dia* 
aaae tbiwoghout the agec U need in odeotifio medxnie today. 1 fool 
that aney wall-adneatad refular phyadan today ia tha bnaal da. 
eoMtdant and heir of tha old herb doctor and p^iive nrgeoa. i«at 
aa «T««y fiatb baalf and «*«ry magiilar pfartkiopo who ttmta all 
caoaa alike, ajad every icnornst ttuaok who tmta by borua*feowe of 
cue kind or aoothtf ia a lisoal demodant «f tha witch doeter. 

In my Ubrnry 1 have tmteUbcne of the two eldaat awdicoi papyri 
in tha woetd. So far aa aefaolan eao teD, thna two booka data back 
to batwteo two and three theneand yean bcdon Chriei. Tho tedth 
papyrua waa mitUn by a remarkably nodem aoigaon who detribad 
tha eevaral typaa of tractor* of the elRill aiwt the iy«ipt«n* that go 
with aach ao deaity that w« cm follow btai today. Ua ntund 
wounda awl brought their adgee together with adbeenTe tap*; b* kn«w 
that an injaiy to one aida of the brain eniaed parnlyvte ef the other 
lada of the body, and ha waa often abla to pidc tha patient who weedd 
dla and tha ethen who would pcobahly get weK If be oould only 
wake np today, to aaw) o«t ot hia nreefthagua, I believe that n 
modrcn brain aurgeon would ind la Um a bdpM aaao M e te , and 
would defer to kue judgment m th* headltwg of eoeay a woemd. 

The other aneieBt book, the Eban papyrna, la not ae eattefying 
today, bacauae tha witch doctor bad too moch to do with writing it. 
It ia largely a ooUeeCioa of preeoriptkaa in which dna^ are mixed 
with Qnplaaaant tUnga aaeh aa tha driad asenauat of men and 
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w\y ilid tlMy UM wch thinciT la okU» to Bwk« Uu i»> 
dvalKv dcmoQ ot diiraw to i£iffu*l«d tkki b* womU gat out uod 
Mt oott* b*ek. AetuoUy mcm oI tk* pnueriptkw l*b«M “foe 
tke oxHluic Of brhfytAd diwtoO.'* 

Tbo nrfr-r* horo too Mffio ul«* totUri oad la Um Flomwrj Kiog- 
4(m. tihm a tooa Im <W«ralil 7 ill bto rolottroo will MtaotiOBa 
bita Utiliiomi to ktap op Mwh *n iafanal dia al (Uf oixl all nigbt 
lb*t tbo dovil eooMac tka diaoMa wiU gat wofa out froon U«k of not 
ukI tiaap aad «9 4af>*fi for a qwtor ploeal 



MfXTVRfiS Of TBI MAGICAL AMD THB PlUCnCAL 

Hut to gat back to Ibe Ebon papfn*: ^ I abaadj polatod < 
out. aoa teda ther* mtaj iaoUiMiM of a T«f7> ooaamoa modioal piaa. 

and dig is ibe miitwa of tbo magkal aad tbo praotioal. Ao 
one would expect, all Uuuugb tbo ageo tka two a^rouatt bovo Umt 
fncabiaid raota or laaa aacoooctow^T b/ praetitioBora of tha two tfpoa> 
Soewlteaa tt»a witch doctor or tbo ma&tal hoalw baa uaad eoaaipu* | 

latiooo and aren dngk and tbo «U barb doctor baa takaa «ara to I 

gatbar Ida pUata vttb a owtala riloal or wtaU munbUag apaUa* and I 

cailr durii^ ctftaio pkaaot of tbo aaooa. F^rtberaKoa, tbo barb doo* f 

tor boa oftan tallan frum grace. aclcBUAoaltjr qiaaldag. aod baa |«a- a 

•eribad a drug sot bocaaaa expaawwco aboard him that it waa uaaful j 

but paabapt bacaoaa tka aatmlogon boUarail that it aad the diaeaaa I 
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to bo tnoUil vor» both oiukr thi psoUetaoii of tho ^ of tho 
loiihwt. Or porfaapi bocuuo • wiloot toote Uko o bnin with oil tti 
eooTolotmw, tbo M doctor covt poirdmd woboti for iMUiitj; or 
ho co^o rod m i il i fi — ■ for omoom osd j«llow omo for jovmUoo. Or 
ho oboTod old* b*rfc downword to fot a etuo lor veodtiac and ufN 
word to tot o euro for dfionWl 

Archoolo^oto who, jroon o(o, uMorthod iha orohirco of on 
Uac ^ NiDoroh Cooiiid two lotUro of troot iotoroot to tho 
hiMonoa. Oco woo (roB o Buciciu (oUiat hao maour, (ho kbc» Of hit 

ninioa a»d hog|bc that a pliTioma bo ooot (o hoD, (ho othor woo from 
a pramixMOt ph^okiaa who had proMwibMl ter th« kiac< ITnlorta- 
Mtolj, tho UoatiBtot did not hcliit and kur wtaeo tho phjiddao wroi*. 
ftJinittinf that bo did noi know what Um troubU ««a, ho vwat on to 
•wecort that whOo tho leeal phjMaM Mntfnaod to adaiaiattr tha 
mo dh an oB bo had preaeribrd thi 7 had bottor ako caD ta a magidafi. 

And 00 it fo« today; tha faith kmkr eaUa in aa obototrWoa to halp 
with a diflkolt cam of labor, tbo ipdoofiath prmenbm ditt and 
for a dtabolio, aad tho ncular phydoian carw maoj a hjtlerkal 
patiaol with a fowb iaa t ioc of ptlfa, unproorfro apparaiw, ot^yoation. 
aad porooBoJ maKfartiwn. 

THE DBDOB PBY81CUX8 t«E TODAT CAMS EROU ALL 07ZR THE 

EAETB 

Ona of tha moot intarmtiiy thuic> obout the Eboro papyrwi k tL>t 
it obowo oa that away badl ia that aaemot tima pfayweiana won atroady 
UMBC aaoy of (ha drup that wo prooeribe today. Alooo, MOfia, caotor 
oil, and tpoom oaiu woro boiac givea for eonetifiatioa, and poppor- 
uiat aad foaaol for fia. To no ooa of tho moot ourtouo preorriptioaa 
IB tbo ooUot^n ia tho OOP for oeothiaE a eryiac What do yon 
think k eoalaiaod? Why, aathiaf othar thaa tho ophim whioh owr 
Qomninoot had to boa (roo Amorieaa paUat axrUunf nmpo axno 
SC yoan afo. lacidmuDjr, oonw of yow ladioo mi^t Uko to try ooo of 
tho oU Eoptiaa fomako foo ComloM So and So’o eroam, Eaar> 
aoleed to motoYa orriokloo! Tou wUI bo intofootod to kaov dio that 
tho anoieet Amyriana troatod haUtoalo, thoy dyod ihoir Kroy hair, they 
ooed naatard p^ton, aad thoy pat a pioM of raw meat oa a hrawod 

6J0« 


THE TEVB rRYElCIAK USES ETSHYTHIXO ETES FODED CfETtl, 

Aad (hk kadi bm to rmpfiakm OEatn (hi faot that a Ktaotifie 
phyuean today tom ^adly any dnf aad any motha d of hoaU^ that 
ha oan hoar of that waa oror found really uardal by anyoot aoywtwro. 
Juot lot <10 go klo a drug oteow aad glaaeo oror tho ohotroa. ‘Ibcro 
we will (lad (ho eoator oil, Mtiaa, ox gafl. akao. and opiuoe which w«ra 
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ia WKMi* B(7^; moiM> puipUiT*, cun* «ri(lAAll7 

inm M wxMai citr ot thM Mn« m Omm; iiUfi fomm from M«xioo. 
tui (MOtft from CtlifafEtt: ibe Mpirta whkb k m popular totUr b 
tint cowia lo tbo MnUj oil o4 wintor nr o wi wUcb our grundmotbvrv 
titod to pot oa Sannoi aaJ tio «roQn4 ocbinc HaU, uul qtanaoe and 
u>d ipoMC cooM fntD IVnitb AotMcka. Dicil«b». our Boot 
filuabb beart Br^ida*t oamo to u» bun aa old fio^ak horb wooian. 
WWe. too jmn ac«, Dr. Withoriof foofui that thia womaa wai our- 
ing aona pathata vbm ha had fuled to Mp. bo went to bar and paid 
a food priM tor b« aoertt. Tbeo, liho tW-t»u« pVy»iclao that W wm, 
bo r**^**t oat cd ber immx ococoelioo (bo ono caamtial dnac and (auu 
U fnalj to tbo world. 

LaM thk atorx about WUborinc oorra (« atnnctbon tb* MW tbat 
nanj pMooo havo (bat it paju lo t aol iM wi (o fo to a C b imn o harh 
doctor or to aa ArMcwaa Indian or to a Hindu or aoreo othor Ionian 
boakrbocauMbOBraatknow raanj tbiap (bat ibo iBockao pb/woon 
don not koowt about in ad in an of TC^otablo oriiv* I *tll 

•ajr (bat (boro maj bar* boon aosnotbinc in tbia Moa loof aco but 
lb«« ia not ouch in it oow aftor all tbo yoan tbot pbamtaoedogMU 
bavo fpoot in otudjiiy dnip frous all over tba world - 

arb raa’nciJtKf TOO oonsbkvativkt 

It k not oonpixmantaiy to ua plijrkciau that tbouaaoda of poopk 
balkn that if aocM kyinan won to dkeom tba cum for caneor 
wo would baro oono of it until fereod to i(iT« Id. Actually, a Mndp 
of tba hntor; of nedkliM in tba Uat 7S ptan ruruab no baaia for (bt* 
brlkf. Our Indon ban graop^ uociHr at all of tbo greot gifia 
(bat bavo OOOM hooa omd OQUide ottf naba; Froei a phpwaft tiko 
Koceitm (X^rapa), frara a ebmiat bbo PhMaar (buctorioloer), or 
buco a dootiat like Morton (anoatkaia). In fact eaa of our woiat 
(cMcokom today k to Mteb the gift away froaa ibo fhrar bedofa be 
bn hud time to perftet it or to teat it pioparijr. 

Erury jraar Iseliluttoa in vbieb I work rocorno many laitera 
from oaen and worim wbe aarun os tbot Iboy haro Ibo etna lor eaaeer 
and akt that wa b«lp (hern n gattiaf it bafora tba world. What (ben 
pMpIo fad to aea k (bat if a flDao wan to ««ru only a doam patkota 
with caneor ocaltered through the body, ba wouldn’t naod to eoan lo 
u for holp. Ho would bavo to appeal (o (be pelica aarsh day for a 
detail to keep tba erouda in ordar on bk trust lawn. 

AetuoUy, of coom, tbrn k not ooa ebanea Id a mtlUoa that the 
mirt for caaear will ba found by a kyman or aosna obaenra ptukdaa 
weridae nigbla in bk haiciDt. duet aa In told pinkg, ao is madkino, 
tho time for podanf up bi( auggrto k gone. Now tbr fiiodiaf of Mtcb 
A ihng aa a eiuu for naeor calk for mueb u o ik by gftnipa of higblj 
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4mxv4 •nd wtU-eqaippad iaveNicMoni. uid mtce^m k to enn* 
only M Um ftMlt of • Mtiaa ol ditcororiM, oil swdo u Ur uolTimily 
kbonioriM. 

ifirrOCIUT0k TBK FATUKK OF MROICIXE 

But to foe bock lo tu bopaaiiici of ONdical vrilii«; lot Bo toll 
you 0 litUa oboat the (rsotart of oB tho oaolBt booko. Boolty it k 
0 oorioi of books writtan to Ufs» port by ICppoentoa^ bo wbon wo 
now ooU tb» fotiMr of wiHHno H« lirod omI wookod in Omoo 
■oino 400 y<Mn bofon Ckritt H* vM a mMUni typ* of 
pbyikMo B ckot ho oboorml cloMiy with « urpnaBrly eyoo Bind; 
ho dooeiibod wbnt bo bw, ho roconlod hio foihirao u wd m bb 
wo w wiio. uid bo mod ororythiar tl euntar* Talno that ho couU 
find. A« oao voulil axpoct fna ihu, muoh of what ho wrou oo ti> fut 
•|0 H «4fll of tnUowt ood Tohio today. Ttio few chopcen that are 
of little nJao ore the omo. pnbnhiy whUoo bydiodpUo, in which tho 
kcto of oUoryntiooi won wojped B fiioo* of IkoiD unpfonbk thnoseo 
of die oM B whiA onotfll oo popoW with br^ukr pnctitfenan today. 

Ao aany of you knew, tho Orooko lookol upoo the world to 
up of four oknutnU; Fhr% tir. oartb. and wat«r, and the body of 
(our bamen: Blood, phUym, yoUow btk, and blach bOa Thaaa 
bvinen wooo affoetod by the lour quabboo of moUor: «otd. 

drynoao, and moktun, and dbtaw raoulted wbaa a humev bocoaio 
too hot or (oo eoldi or (oo dry or too looiot. 

You who know ooBothkif of Bodom eboaiMtfy ood phykoo will 
«y: "How kUy." aod yo( IhBo bamonl idooo domlMtad ami n- 

•trietod and kii^ •tonlowl Bodkal thought Iw 3,000 y««ia. Ktm 

today, tboy affoet aw opooob, and w* oay that a man k of a 
a phlegmakc. a chokric. a biSoua, or a melaneboly Mtum, that ho k 
good 00 hod hwtoorod, or (hot bo baa a warm or a cold unpiraiDMai. 

Wo phykdaAo noon Hifipocntn bocaooa bo woa the fine maa to 
(each, fine, that many ftiieino clear up bant if the pbykkaa don not 
iwoddlo too moeh, and, oocoad, that ta^aono caa adraan only wIbci 
it bmala away from maffc. Gradually, tbm^ Ut« (wo ndkoioau 
bofon (ho berth of Chrfat, pfaykdaao bad boon (oming to ooa that eomo 
diooaon an duo (o Bjury and eontagkfi and tho woariagoatof parte, 
but 00 (er ao w« have a noord, Hippoonteo woo the fine le go tho 
wholo way and out# that no dkoaae k paroly (mraetiloao te origiit. 

wowU noe o » dudo OTOB opflepy, which then wao called tho aacrod 
dkeaoo. barauao of (how toni^^iig file wUrh ann oo ohrioualy (o 
bo duo to po m ai l oo by a god or a dofiL 
Ai^ if (hrough tho ogm, raligimiely mkulod peopk bad only bateotod 
(o Hippoeratn and bad givoo hk Mooonoio (ho froedota (o dkooct, 
to perform aatopkn, to oiporuiioat oo eatmab. and to rwport hooootly 
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utA imAmty vhAt thoj iouAd, bow obncM nwtoiD U u tbat ImUjt 
kaowMto would bo htuiilrwli of 7«on ohood of wbor* h it» 
with t«b«o^oio umI eoBMT omI artbriti* porbapo oolj mwnori— otf 
tba pul. 

THK KrEK-piuaKNT orroemoN to mkoical adtancsmknt 

ftst an tfarougb tbo I(W • huso moIImi of (h* poopu m oTuy oouatrjr 
hAv« kopt MTlaCi “No, jou •nqainH do Uim aad jou miwta’t do thal/’ 
tboo twilritif il hard or impoMibla for pbyileiaM to oarry on Uudr 
ftodlM tad iMff bcooflcoet work for (bo niief of buBwa Mffofiac- 

EooUy, anoH wo huaoa botngo eotioua ia o«r wmbUI pi o o—iwT 
la tho aiddlo afM Ikor lorad to hitcb a dny bom to aaidi of a laaa'a 
haada aad foot and driro Ibaas boraea oil la fo«r difrrrat duactiotiai 
Ibar lOTod to at)^ otf a oua'a thu wUo bo waa aclU allvot or to break 
booao ea tba whoal. or to roaat kin ooar a ilow ftra: bat jiwt 
lit iba eiowd which had lookad oo with appcoral tod plcaanra dia* 
corar aaat dar that aa cniDaoi taa eh ar of aodktat, tijinc to kara 
bow bMtar to kalp aiitfwuc hwmaaatjr, had dhaaclad what waa left 
of tho pew pctaoaor after the baacnaiB waa doaot aad tbrj woakl 
tarn ia wrath to rawd tba iBpiowi wnub who bad darod to ao doa^ 
erato a kanan bodj^l 

But n muat not maa at ihia ia a aupertor wajr baoaoao erca todaj, 
it ia aot alwaya oaay to f*t bomaa bod^ for daMoclton, aad ao bitter 
w tho oppoeitMo of aaaM aaiioal lorort to tha ptecraai of acacotifio 
aoaificiita. that la nnay dtiaa tha poand man dooa not da» to aell erao 
a dead df^ for atudy ia lha local nodkal aebool. 

Jiwt of ArittotU, tba fnaiaai naturabat, and oaa of tba 
tmteat phywdana of all tiiwa. hanne to adaait that om wtth (ba 
harlriaf ot bia pnptf aad patiaBi* Alwiaador, tba awat powaeful nilar 
of tha Ibaa known worid, be bad be<c nnablo to dkaact OToa OM htimaa 
body, aod ba bad amr mn a atao’a kidnay or a wooan’a utaraal 

It waa aot uotU Iht Mctaaatb caatuiy that thooppowtmi to dlaiie 
tioa of tho btunan body died down oafficMOtljr in a fow Itaban dliaa 
ao that tba craat VaaaUua waa abia to ham bow a mao la made inaida, 
aad to pwblidi (}b IMS) tba fint accunto book oo aaatomy. Obri* 
owly, astU cueb ksowfadfo waa aoewrad, tba praodM of rurfary waa 
impoawbin. 

Tba next faj( Map in tba p r og r aae of loet&al aciaooa eaiso in ICM 
with Harvay'a gnat dioeorary of tha einolatioo of the bfeod. l^tb 
ibla work waa bagun ait era in which tha fniwikCM of tba many orgaaB 
of tha body wara atwdiod. la IMS, Loauwashoak diMorarad bactana, 
a»d in 1719, Morgagni loundad tha acaanoo of patho i egy, which datla 
arith tho ebangoi that an to bo fouad in tha bodiai of penona dead of 
diaaaaa. 
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l4Ur then euu niKk pmenM » tk* ^lifmntiftdoo of &mm b/ 
««nful •tudj of Um voaptoam «nd tU piutfeol fia<ii^, imiil plifoi. 
cUm von $hU to diottoffoMb molom (roa typhoid fovor. tsMals 
frofla Oonua diphtLoh* fmo «rcnip, oiul oppaodkid* from 

ordifioty Mocnocb ocho. Ajovnd 1877 PMtourdkorrondtlio rat* ik»i 

g«nm ploy ia tbo to iaoatwB of dioMuo; pfotoedro tooubm oitd om 
bo Biodo, ond Hot O f obovod bow to ouppufotioB freon 

■uTfieoI watuub. Id 1840, Mortce ood o4kon dueoTOffod "-tr'htrii, 
oad Mogoty COXM iato ito oifft. Fiaony. with tho dOTclopomit of 
b4el«rtoto|7, tbm cobm woodorfuj tfioaopbo Sa tko p«»«an(iofi ood 
etu* of maay of (bo tnfoedow ditOMoo (bat boro pkcood 

THE LATEST raoSB OF MEDICAL PKOOREBS 

Today wo aro Mtonog on a ■arroiouo phaoo of WMadl oo ) derolop* 
moat, oad many l oom i n g m i f oclia are already baing porf or are d . Tbt 
pbyriolcckni c b i in i it io having Uo iiiniag. and orory tow DMDthn, 
aomaona dweovore • MW nb K M c o whkb ^ wareDDy powwi in tho 
way of tODlnlKof growth and danloptno&L Ooa of Umw nUtaaoto 
aakoo giasta, aiwtbor makoo audgila, anotbir pooduoao Rottor. anotbor 
i n ak o i (bo bfaaata of a riifin animal AD with inUk, aod other whataooM 
predueo eaaeaf at th* will of tbo iarreiigator. 1 fod oure (ba» wa are 
b«( oe (bo (hredwld froa wbkb wo ohaQ wjoa ^pao groat wo»dcro. 

Aa yo4 wo do not know h«w (o are conUiTtly all tbtoo giflo of tho 
f b remi t, and maay are do( yai oria on tbo raarba, bwt with (iaw and 
exporioDoo, (bore inuit ouniy eetna from oeno of thorn gNa( baaafita 
(o (bo hiunaB taco. 

THS WRICO PQK mOTECnMO fttSEAliCn WORKBM) PEOM 
MISGUDZD PEOPIJ! 

bn of Umm great ^ta of kIoimo are for you and your okHdroa. 
No OM kMwo om what day ae«a dwoHa, ao yo( iMorebU» Io going to 
idiludooii ootnooa doar to you;asd when (hat day mimo tho otdy 
hopo your pbyiidan may bo able to gire yo« wtU bo that in aoreral 
laberatonre in (bia eouatiy, or abroad, daaotod omw and wcomi are 
working lata Into (bo night, hot on tbo trad of a oure for ihia wy 
dfaiaoi which now iatoraato you 00 BUKb. Uadw dminrotanMO 
tba OM thing lift for you Co do waD ba to pray (hat tbo ditooTwy vUl 
004 eonw too lata. 

flurely vbitt oDcb days of a ocrow aod aaxiMy eone you do not want 
(6 bava tba door of bepa itainBMd tbut fat your faca with tbo aanounco- 
mant that detain poopli who care for aait^tw atom tboy rero for 

IMB and wooflB and btdo ohUdreo bare fBcoeodad in itopping work 
in tboao recy laboratorioa ia which thia tnoot precaUng rreiarcb vaa 
Col>( on. lam aaro that boK of you wouU oarer cocuaat to meb a 
thing if only you undiretood tha pcoUam, and if only yon baliared 
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•nlTvrritx Aui^tiM when MMin jwi ibAl udij laborktorj 
—1^ lakca <«r» o(, «p«rftUil «b, am Alwmjr* ka|H 

o&dircur^Ml ■■Mthili. 

gruAixaT 

Ib up, I woiild Uk« U> **~r*‘*'*^ BgBiB Ui 4 t (bcf* Are t«« 

l7pM ol —difi p«*ctu« UiAi liATe be«Q m ftooB Um 
iIbm; Ob«, tkAt of tiM viieh doetee uid hii bain, tad Uia otbor, lb*t 
ol Uw bfltb doetor ood (siaitivo Mrt*o* ^ Om poop 
roitM oo b«cuA poew anil aoOM uapiovabU tktor7 of diMAM; tko otlttt 
croup iMHi Uo prMlk* oo otoam t ion ood aspmnMnt. tad 
trmj mdical tad auipcal pmodun «l rtliM owdiMOTtrod b^ata. 

Erca t«d*p tko old wiUb doetoc ud bio b«ir» bold Um eoaddane* 
ol a Itffo paewtAco el the p^iaialaea. tad Uik ftet smUy btoport 
botllb oOmto in Iboir work. Ahboacb ociaotifiG —didno » f«r|iBC 
tapidtjr abaad mad vorblof «T«r fpooUr nurtclM of biattop il ttill 
ht* to debt iu vty lotion oppotieioa freai tb« SMsp peopto vbo bteo 
boon bcooebt «p to btlkvo Iktt diatOM coo boa be tnotad b; moo 
•ad wcoca vbo btv* bod but* or ao •doftioo ia OMdiciD*. 

Hw etory com tbat oaw upon t Unto t man of Oed vu tnod by an 
anfTy boar wbkb rtarted to disb upaflorhim AiftrutbomioiMer 
•aid: "0 Load, bolp m,” boi a* Um boar bopt (diinbit« bi gb i r , bo 
dailly pnyod: '*0 Lord, if you ven't bolp me. at looat don’t bolp 
tbo boar.** And n I clooo with thio ploa; Tbol vfaito (oaciMn of 
■odfeduo nd InrMtScaloM itracgb to adTaoe* ntodiral odoaeo and 
to etipply you tad your rbUdron vitb ovor botuo and ablor and Anor 
phyudui and with cror noro aflkaoit tcotUacali tor dioeaM, *01 
you pleoo* reboot bom bolpiac tbooe sway pw oe «-bo an alvayo 
tiyiac to knew etoDilaidi of laodtcol eduoatkn and Uocaouto. and are 
alvaye tryinc to atop tbo work beinc ctrTMd on in the raMueb labora- 
toekii. Ae Dr. doba Abel, that gyaad otd inaa of Aaairicaa ntodldne, 
OBOO Mid, **Oreator area than Um erwteet d o wer ot y ie to koep open 
tbo vay to future dieoererko.’* 


1 









NATIONAL AND IKTC&KATIOKAL STANDA&DS FOB 

MEDICINES’ 
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CoHonn itaiMUnli lor medkitiai arv » mDCViMl naad foe the Mil* 
icel wofid. Meay eobettaeo mm oted m ikt UwiiiMOt o# dieetee 
mofi be eueUf eocUoIM le to ttiufth, tbejr tie elia UsMy 
potent end nqniro eseot doeofe il thojr ere to prixhioi the 
therepeoite effeece. Tkm ie iko the poeeilAttp of freefgn eufceUoee* 
flndiof theif wif into mediitnel peodueli, ihMf felw or 

evfo iddknc u itoneot of ifangrr^ end leeto muei be prorUod to 
fuerd efeiaei eucK e beppeeainf. Thee ie^toi e nm ptvhiw, 

hot ite eolotioD i$ Mng ettecl^ vich itwteoeed emrer end with e 
dfl(ne ol euccaw which cema cmhdmre to the phTiicuji end the 
petkttl. 

Ib thn pfOfruD kr the pfodneteem of nwHiffel toheftnrei of de- 
pendibte there ii» in the mein, e eomowndebli cooperation 

between all of theoe who ebaie the feepetiithfljtioe, Thei itarte wiUi 
the tnanulaeluror. who meet taamtam a idintifa etaff of reUaUi and 
ihiBid ezperti to eelact raw tnaterkk and to teat thena metariek for 
CMforadtT to the eetabUebod etandarde of puritf end ftienfth. 
Annthiw froup of treiaed ter^bniriana niwi be raepoe o ibU (or the f*o» 
dtiolion aod dwalij of the fiolihed prodocte Tbeee mediriaea aie 
widilj Taried* Aaooc then will be bend frhtmical Mha; new 
Chitie oempoundi of a oonpteoc natute^ Mch ae ar^ihonaieiAi; aeee- 
thetke^ like ether, which are m mportent an cktMnI tn the ealely of 
theeuqi^paikat; or perha^Itieabiotopeolpredaot.illuetratedbjr 
diphtheria antatoein; «r ae ointiaiai or a taUei, riTlirn for ahill and 
Moureej in maniifaetere. Tbeee are but a few fflueUatiooa from 
amont the btndreda of diffamt leedkinn woplojed today* 

AIm prodwcfkn and ealoj afaan the retehhahed etenderda apf4y 
and at Ihb tint with freater ■fni&eanee than before, iiBee tha teila 
are hke^ at anj ihne lo be ntedr by the leboreiorWe of roloroment 
with lha poonhaUty of aubatancee being (ownd meflleaal and 
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iW sDMiutKturar beinc charged vith Um adultantinn d bk preducU. 
Tte k aQ in th« b»rkgfo«ml ol Um pfodM4Mo of laodona nwlieiiwo. 

Bui jott B«r h* aikiif how thk ho* dovkoped. Hew wot* Umm 
mfiliiifcw Mketodr Who dueoTwed IbaV torn dnip are oethaniM. 
that olhon cauaa a prcluaa pcnfaratkto, that anetlMO aW* ami 
•traagduaw the heart, «Ua uUU olhara rttswIaU raifdratMA or raiaa 
the blood fWMWira or ptfbaparaUaco pain? Waanparliculaitjrialia- 
(•led In kiHiwiac who dotamuMB dia Uoatlty a^ qeahir of (he 
ninhrm-m naedad bj modan phfkrta&a WW happotad in part 
emtoriai la racuabr ladkatad I 7 the record* of (he p^. 

la nMQt paan Ihk lalonnakcet about the raise 0 # mw M ad ie iaee 
h ff oeoke tbioti^ ecaMlidie rwaarchea in a ■>odtro tabcralor^, bet the 
foadatioM ware eol; k^ly btdlb «p, chrooih the caotorm. by indh 
Tidsala who oflea verhed aloeo, Btakiog crede ebearratioQa and dedue- 
tioea and karini law opportmitiee. and ofUw no dMBia, to raeord the 
raaulta for th* bmefli of othara. Bel fortanatoly (hare are nmarlcabU 
eM^iko* and to theaa pattom the world today achsoarjadgn a debt 
0 # gralaUide which ia wawthnaMc 

Bach of aO oi thk modwn progr a m k an interaatiag record. It k 
not QMCMary to mlov Udi in detail to TKiiind you that the elahorate 
orgaaiaalw* of today had ita root* wdl groeeidad, £n( in traditiab 
and thro in provoi hklory. 

BARLy ranuaAKs 

Iha taitkl ineanttva of Uie pteneer hcalar ia eredtod to an cnaobHag 
dakra to raUara auffariai* True, in trery age the charlatan han ai* 
plotted the nak for pecoaiefy rewiud, yeA Uia iattial forea, Ihiwq^ all 
of huteiy. aaena lo apriog from tboea paonaara who truly laborad to 
haal Iha ack and wars a part of Iha reUgkua erden of the tuna, 
(boira aaeaBy btkg a pcieathr aacriee. With tha affiwt to balp thcee 
who wara iD. enma aoina knowladga of Uia nature and eauMa of 
dk o aaa and aitli thk than alowly enthrod oaothodi of ircattnAt with 
all «**■>*—* of triage fea&haaa. 

Tha aaily p^rkrtan mad* alow p r pf r eu i ; hk knowMlga waa limitMi, 
tha medidnea were crudr. bo oould m 4 mioroo irtattncnia, and he bed 
poor opporientice to kudy «fh«le> Yet it ie aerpriwng how meny 
raluabla whatanoaa bad becu d k eorared avea wheo the oldaat known 
reconia wen iwatled. Of naoaHcly then of Ka entared into tha treat¬ 
ment that whidt ww aaeodated with (he myatertom or tha oeoult, 
oftan with ineaslation* and pnyare- how natemJ that tha iatfeaneo 
of tha deity ahouU bo inroked when (ha print trtatad Iha akk. 

BARtY UBDICINSB 

Wbal tnadkinaa were med in tha period of 4000 B. C., of Baby* 
loQMhn hktocy. k not known, but traction lalia of (he labor* of tU 
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pbjiidfta ftoil of Ui uaocuU wfao if aappiaod to hoTO jmfMMd ibo 
madHanM L<fiod joeottot* (bo o( oa phyiicMS 

kiMVB hj til* n*Bf of InlioU^ wbo bv«d •boot 9000 B. C.^ uid b* io 
npoud to tuv* oMd ouar embiuUooa of molicinai. 

That U>«f* i* iMDo jiBtificatkia lor (bco* luiTcnfiAd trodilkio* of 
ranot* ctrilinitiofl i* boro* out b/ tb* ditooftr y of *0 olino*t p«rf*(t 
Eerptkii auLBosaipt du*d l&U B. C, wbkh eoatbtod of a eolko- 
tioa of inndielo«l foraulM. Thb b eallod, after th« &aau of (ha 
diaeovwor, (L* Bb«n Pspyruo, aod « ovidanUy a looocd of Ui* modi* 
cteoa kaooPD at tb* tfmo whoo Ueoa livad; it muat hav« rtprMonUd 
tho aocBinoIaled kaowladfa of lb* oMiturM. ITrrt aro itoordod 
about 700 tiapk drugi jopftiaatfaig iba ragotabk, aabaal, aad 
miaatal kin gilo m a. aad whlla auAjr war* iapooithla asd wortblM, (t 
ii imarkablo that (be Uat ioobadod wibataawi ohieh find a placa ew 
io lb* ktaat Ikto of p r oii t day rntdiraiw. AoMCf (baa* waro 
uup«tiM, eaator oO, afilaa, baobaa* or hjroocTaaua. poppy eapau^, 
wbkh won (ba forarauatr of opnm, a]M. Btyirli. caaaia, fietiaa, 
cokbacum. a»d aqoUl. Amoaf tbo miatfal aubaUBOV war* Irou, 
laad. nacDoua. aim. rannilioa, roppor nilphatai, aodium oarboeaio, 
aad lodiuiB cblorida. 

'Aa QM of ptocipua atoaia, fealy dlvliad. waa a fera of aiodkal 
OtAtawat. Tbaa* woro ord«r*d of varloua t;pa* aad priea*. dapood* 
lay apon (ba abalily of tbs paiioBt to pay. For tbo voakby tba 
tBMfald or lapk UattU or (ho »ppbira vcra diractod, but for tbeo* 
la* abla to pay graae pomlaa or » ntBiilT approrinf colorad (Um 
waa acorptabk. 

Thk balkl ■ tba tmdka) vabi* of prooBoa itoaoi did uot cad mitb 
tbo EfTptka ara lor tbay ar« feond to tb* phanoaeopooiM of Eutop* 
of tba aavaataMitb aad ai(bt«alh eoalorica, abawiof how tradhiea 
aad aopantitiioa oaa bo cantio'aad kr miturica. 

A*im*l dfitga w«ni aW pr«Mot ia ab<iod*m!i*i It woald owai 
aa (bouch tba mot* offtoaho tba moro Mrtt waa aotidpated. Car> 
taioly tba oariy phyvioiao was viUtoc to by arory laatc^ at baod. 
birptof that ba mifhi daaoorar that God-ftm ronady wbieb ba 
Kaiwl waa prortdad aa a ear* fer avory dkaaaa. It would aaom alao 
a* thou^ (boy bcbarod Ibat tpaeaal OMtit resided to any aubataoco 
wlikb had as odTanatv* odor and ao aiwiing tb* rwordad animaii drug* 
w«ra tttarda' bkod. twtaot taatb, putrid noat, attoktog tot. nMbtur* 
from pip’ can, ozoota (nm toaoy aourcca. todudinc fiea, aod otbar 
rubatenoaa area tooro rovoittog. Sotna of the kmulaa were eery 
itnpk mod OTidaelly mild to aettoa, m, br toMsBca, oea lor baadaoba 
raitoif for fraoktoccoae. cuinmto and ao uoldentidad berry, aU aaliod 
wUb foeoa graaaa and apptSad astaroaOy. 

Ob tba otiwr band, aonte fomuka were fiKiioitlnutj oecnplox; 
on# for a pouldoa eoataining U iiigradacata «itb cociptotod ikroe^ 
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for wnmf iMiTMWa g ^ridnUx worm Bftodldnw wwn in dfm nad, 
(or than wo forambw (or modiaDN to romor* beokwonoo, upe 
wmr, N«* «onn>i aod inUMtinnl wonna. 

XIU17 tanna of nedkiMt bad abo bw danlopad ai (Ua tti\j 
parted, techt^nc Mfamoaa, daooctwaa. (uaajcaote, tehaktioBa, Kar^W, 
talretMM, pUla, povdcta, tritimtkoa, aaKm, pkaUta, oonfacltesa, 
and poaitteaa. H«ra indaad waa the lonnuiBar of tha modam 
phamucopoaia and a laal atiampt to catabibh aome fonn of alaodarda 
lor tba ma^qpaa Umb iai mm. 


/ 


£A&bY TOItMOLAf IKD fTAXDAEDfl 

Otbar madttal papTii of thia or emi earitar Rfyptian parteda hara 
iipf baan dbroranii, and aoma ia aaafjk aad aoroary «Uob 

ao fnquaoiljr aoroaapaniad mortal traalnMAt 

Wbila thara k laaa kBotrn concanunf tha nwficiiiaa of ancMBt 
ChiM, pnbaMr b ataaaa of kaa rtaiarefc teio thfir UtaraiuM, tkara 
ia knowladfa of a phanaacopoak-Kka eoaiJatioo of ChfaMOO termuba 
mOad tba Qioat Harba), vbiob coat bade bajood tha ChfiiUaa Era 
It ia BBaia up of 40 Tolnaa and boaaU of at UaM 1,000 aothoca, 
Inahadh^ aa tba ori^aud aaaUwritp tha Chinaaa nTlIdoal (od of madl* 
dna. Smb X«i«. Thia worfc (ootalna aavand thouaanda of pcaacrip* 
itena and aaanj acnafa aubatanraa aodi aa (oad‘a a^abda for ooryw. 
‘Him partMuJar dny mi^t tedteato a kaannaaa of ohaamtkri wbieh 
k akaoat uneanny. for modam invMtifatkoia prora Ike p r aao ucr of 
an adnaainlilw aubataaea, aacratod by a near tho aya of a 
Cbmaaa load, aatd ana af our modam traaliomla for oeayaa apraya 
the Bootfik wkk aolatka of adraoalB. 

Aaeynaa and Babytooiaa rtcordb alao akow about tbk aamo p«eM 
a knoariadga of mak^M aanoh Ike aaaae aa that of RcTpt, aridmanf 
tka in vhuk nfonmUon k earned from eeunUy to eoaoiuy. 

Oaimot 00a wdl iaaeba a wandrrar upon iho eartk, earryinc paikapa 
a aaerat raciptv in wfaieh aoao myatanoua powder 4At«ct; a aobataaoa 
wbaeh may coma from far^iff India or arm Cbma, by tha rootai of 
oAdont oomaacroa, and hia taUtec h to pkyatoaa pdaata far and wida 
for parhapa a fancy fipura? 

And ao thara k found, arraai In tha aartiaat dribmkma. a walk 
markad laodaucy toward aatabUakad madkal foraulaa, kwdodint 
MiiHw, aymkok, and daocriplnw lor luandradi af aabatanoaa triad 
and lacoaumlad for tka citra of tha aMc. 

The grant orilisatMaa of Oraaoa and Room, aoTariof man Uiaa 
1,600 fttn, wo built upon tha foundatkna kid by tko etUI Mtkar 
ncm. Tbay roM to b«ghta of Mceomp^thmmtM in Utonlani, uclii* 
i«eiur9, go^OTUMoi, Md ool droMood of 

ood U»«7 ifiltowi i?ioi Ui* Hk ftsd l> 4 hito of oU oohiMitMnl 
p«o|dct. Tkttkoqually Ihm la Ui#Md ofMdiclM«ond Uw dums of 
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UmM whe iant«d to th« hothi^ uU mmI roeordUd tbair obo wro tinni 
oad medkol pcictic* in Eufopo for buodrodo 

of jBoim. 

TV*(te*U^, tbo Uuo borbahe hordw or tbo fkBotioo] rdifiMU 
groopo vtw> oTMTui thoM (MnUiM in tbo middb ofw dotrojod 
oountfM BikBuoerfplr wbkii ooold bnv* nddod to tbo ttXMi knowfo^ 
of tho tiBo, but oooucb wm Mvod to jir pw f lo obuadaol •▼mUbo* of 
ibo fcmwknble ncoMtiplnbfiMCU of Ibb prodiMiiv* ported. So 
bfcMed u* tbo eoriier rocmdi tb»l it io dtftoult to wponto tbo 
t^jIhologMol frooi tbo rool. 

imooc tho firorbi. ApoUo mui tbo Ood of bfodkiao, but Qiitori. 
tbo Contour, hy mjrthoktteoJ tote, vm eroditod with boruc broo^i 
to mon tho find koo«tedj(* of tbo «aw»pooitioft of wodteinoo ozkd bo 
m rcputod to boro loucht tbo otbor mjitxol ohoroeun wbot thojr 
know of tbo hrobnjc ort, tocluAiMC AoocoUpiuo, wbo ftood obout ISM 
B. C., oad wbo io tbo potroo mibI of Bwdwwo. 

UIM^RATCS AKP UtTSA OR££K rBTSICU.HS 

Prior to tho ttefto of lltppocrotoo, tbo tompteo of AotnikpiM wvo 
tbo eanton of xnodkol kn^lodco. and tbo prteoM proetkod tbo bool* 
Ib( ort oltbougb it opponotfy dopondod litllo opoo ttwdi MO w- 
CbortiM, iaconUtteo*. ond proper* troro tbo importont cteoMeu tn 
treotanont. tltbouch tbo tomptei woro ntnoted to tbo roolor of lonty 
groTCi whm oprinKB obuundod ond wboro tbo potlooto woro oib}oetod 
to riforouo pbjMe J trootmoni 

fltetoriooUp wo ovi to Hippocroteo, » Grook pbjiklon been 460 
B. C.t tbo iiMOt oxoot knowit^ of Orook m«d!dno. Ho bod ap- 
poMtJjr boeo eteepod in tbo tero of trodition ond mjrtbolofy ond bod 
teoiMd of tbo nmktnol proctieoo of pnoioCT drilixotioao. but bio woo 
tbot raro tTpo wbo oboorroo oecuiwtoly and tbmko tlrorlr, ond boo 
writinfi eborpi/ cbetu^unbod botwooa tbo roof ond tbo Mponottfol 
ond lueofdad for foturo C404f*ttetio tbO knowtedfo whi^ bo bod 
oe^red in bio knf ond ootiro lilo. 

U hte wrilii^ bo noabod about 400 modiointl oiiboUBOM ond io 
•aid to boTO roodo hit own proporotioor. Hliite Hippoctoioo did not 
oompote wbot niebt bo ooUod o pbomocopooio, bio books toU of tbo 
uooo of Bodkinoi sobotonoeo ood bow to oombipo tbem, and dnoo bte 
ittfbtnft infliMoeod modieol prootioo for at teeoO S.OOO jrtoro, hte 
plooo in tbo flxinc of otoniUrdi for modidnoo rowot bo oxocporotod. 
Duttef tbio ported inonjr now ocboote of Bscb co i tbo w g b * ono* and 
ond In noot of thorn modwtnol oabttanm bund • pfoo*. 

In tbo pcuUHiptMcrotto poriod. rdc***! tho (aotouo Miibridotoo 
Eupotor, Kiof of l^tuo. Aflor bio dafoot by Poin|^, tbo brmuln 
(or bio fonKFoa nedidno woo wloooid- ‘Ilia Cootfoctioci MithridotOi 
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ww iaproTcd «pOB bjr DtiBOtfMM, ^^iictui lo N«o, uid kicr bjr 
AndreoiMliaK, tlM • bodj phjwMn of Nm«. Tlik bor*in* tbo mott 
fuaoQ$ roodicuw of Uat^. It wm ikbo Iaovb m Oiofoctio Dom* 
ofmtMMMl M ThoriM (m bo oddod tMb of Ttpo**—ihoiMmoooaoiat 
Irota l^rru*. • took*) aad 1.000 yoon later llw formola wm nKhidod 
by Val«nM Cordw im hio dirpciMtory. At tbot tioM tbo trodiUo&al 
femuilM inocUonod *bo«t OO ia^odbiou. 

Dwomridor wu uwdiar Grook pbywdoa whoto writioci vero 
loaf 0 dwaintnt (octer fat Euro^ooa mrdkiDo aad vbo wm prebobfy 
a eoBtamporary «f Oandtoi CoUa o i, eotmoofily kaovn aa OoIm. 
Oako WM OM of lb« moat fanmia |diy«ciam of all haitory. Ila b*> 
C4BM a ca lib ia tad medica] aatbeiity. fie bred at tha ttm* ef Mafoa 
Auialiaa and traTtlad widely, praetieiBg Lie prefiMnoo on he wwt 
WhBe bom a Qraak, be hafama a dtum of Rone. Uo waa a Toltamt* 
•ew wriMr oo laadioal at wall aa aa aaparioMatar ia tba 

iraoaMtwa el laedirinee, maay of vUeb be oeede fma refeUble 
djofi. and tMa elaaa of p^uota ia Mill Moociatad with hie naaaa, aa 
gaknifaJa. 

ROMAN BRA 

Tba fint Bomait le prepare a fonmilery trae Soribotiiue LargM, 
phyaktaa to tha Rmparar Tlbartaa. about 46 B. C TUt refuBa wu 
eaUed Ownp ^tl oaaa aad waa aura naariy of the tjrpe of tha latar 
pkannaeopocau of tl>e 6fu««th, dxteaatb, aad eevaolaeath r^ turkr. 
P ea dee iba books which w«n bang writtaa, etaadard fornraUa ware 
deetlofiMl by iadiridaab and patt e d oa to fut«ra ganafatkina 

Rakreae* hat ahaedy baea aaede to the CWac4o Danoctate. or 
tbariac. Aaolbcr lofDiila, tba thariae of Nkaader. waa writlea ia 
rerw on a Moae h ibo leaapU of Aacuhifhia on ibe teUad of Cbn. 
the barthpUoe el Hippoentee Aaotber thariae waa that of Phdoa 
of Tafwa Tiua waa tnfllao ui vane that it micht be Bora ««]y 
'vniembcred. Ita Boat imra iagradirat waa tba "Anb of TTpert" 
and thin mnawad a part of tba poblwbed femnala 1,000 yoai* later. 
Aaothrr ingmdifet which might be mbuBdenloed waa wiiura aa 
"tbo md hair of a lad wbote Mood waa dMd on the Aefcb of hlar> 
ewy." but thle waa oafy tba lacturee^ue way to vrilo '^aaffiow.*' 
Othar iogrodieota wara optem. pyrethrwm, ewpborhlum. peppar, 
befthaaa, ^kevard mt4$ lato a confeetioo with beswy. It waa 
originally inieikded aa an aotadote to pelioo, b«i waa widely need ae 
a reuedy for oobc. 

Then came the dadbe of Roeno ead ila fall in tba fllUi eentory 
uadar tba attaek of the barbariaaa fma the aorth who aopprMod 
anl doatroyed thaH aartiar ciribiatieaa. Ia tha folfowtag caotanM 
wilder tbe laduaoea el Mobaanaod than begaa Che peckd of Arabian 
*T'**'^*'T' Egypt waa evearaB aad ia 64d AUn»dria waa captured, 
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aM thm Ih* Anbt fvapi «a tkiwifb 8p«» tttd dommitej tBOst of tha 
haliubk world for 600 fmn. Bofdod bocone *a Icd^ocImi of«t«r 
of Mkd ako CordoTB M • lolar pwiod. 

A&ABUX FSJUOD 

Pertuaatilj, aoma niaoaacripta of Hippocntaa tad Qtko had 
aiwpid (ka ^okoaU doairoctiM of tW bbrama of Aknuadria aod 
mmw BOV UantUlad iato lha Arabic lofolkar with othlf Graak 
tad pUlonfthk wrlUata. Tha aari; iatolanaoa of tba 
Arabiaa oaGplw vaa abindnofd. aad with (ha aaUbUaluBSOt el 
uoivaraitMa al both Bagdad aod Cordara, Marhara trooi lha waaeNV 
veatd, OutMiaBi. Java, aod Pac^oa. vara aaeoarafad to briof (hare 
Um idcama Id abdoh tbrnr vm iataraatad. Madkiiia, phannacj, 
and ehaaMslf 7 wore oapacaall/ aoeourafod, aod uiidia Galipb Hatoua 
al'fUacWd, about A- D- 7S0, boapitak and dMpaoaariaa and aaparata 
pkamacMa van aatablkbad k Batdad 

Ab outaiaadiaf oootrtbeUeB to mdical atawdarda can* about Ihia 
tiaaa from Maoui Senior, who wm bead af tba Madkal Seboo) of 
Bagdad during iha nign of Ilaiwaa al-Baaohid. Hk formnlarj vaa 
Iraaalalad Into Latin aa lata aa the flftacBth cantor/ and bocatna the 
modal for tha Ant lacwlaa pbaimaeepoMa. Ha vh oppeaad to tba 
riolani purgaiivea of aarfkr medldna and k aald to ban iotrodneed 
(bo mild laxatina noim, cawia firtula, ta m a n aido , aad injuba. Hu 
pupil, JabaBBtaa, tranalatad Oalco'a book* into tba Arabk, fraia 
wbdrb tbaj wore kUr uaiudaud into Latin. 

Tba band al lha haapltal at Bagdad in S70 via a famoqa ph/<Bciaa> 
pbatmakat aomnonl/ kBoam aa Rhanaa Ha vmta fafuminiMialj oa 
modiciiM and pbarmac/ aad coprdaBir eipoard wmaj impoaiora. 
Two hundred jraara latar anotbar t a a c ha r , MaauA Jenkr, daralopod 
in Bi«dad, vhoaa work Mktlad “Qtabadk'’. wbioh vaa aa abbraria. 
tka of aa Arabk voad tnaaniag eompouz>d nudkanai. waa uaad aa a 
phamadita* manual for 600 /aara, going through huodroda ol oditMoa. 
It oactikud ol laaBj fonnulaa arrangad k elaw iM. and man/ prepara* 
tiooa ol tha earlMr Europaan pbannacopoolaa are traeod bach to tbia 
fomnlar/. 

Anotbar aauMot pb/Mcian of tbo Aratdaa period wu ATweaaa. 
of tba taotb cantary, aad ako Maimoniiki. tba Utter bon at Cordera 

iallSO. Mafanooklaa k BOOM Umoua lor hk oatb aod prayer, MMkg 
forth an idoalktk. eoda oi athka for tha phyweian and tha phannaitiat. 
It k alnoat w famooi aa tba Hippooratk oath. 

Contamporary with llaroun d'Raaciud and iba goldas ara of Bag* 
dad, dtarLanagna raagnad. H« enoouragod tbo groirkf of barba and 
cbe makint of madidnaa by tba monka Tba barb gardaiw of tbo 
"»««—of Eur^ duriag tba aighUi aad lOAtb ocaituriaa daretoped 
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thu T«fM*bU DftUfk DMilkA Mid dto • KrMUy innwid kaowUdf* 
o( bMMj. Tk* ««(il *^dpac’* dw About thit (inw* 

• bwb." With Ibw doTutopncnt of Um Wb«l s«ri« dm ako 
•ppMTod nuaoMfipto dadiaf with draft tad tkdr qm itk 
b«t (hejr iMcUjr dralt iriik obariM aod tpcUi ud ojctriboUd lUUo 
to tb* kaowladf* of OMdietao. 

Dwinf tiu nislb to tb« dovotUb ««al«riai on oppoKuvi/ vm 
offtrod M CordoTA ler Ibo wUbtiduzunt of a aopaxata Jowlah aoadcmy, 
and iu iaduoooe rapid]; opfaad chro«^ Europt, vim mao; Jovidt 
phjakiaBi mn vd w a d aad weewftdly pnobecd tlidr pfrdmnn 
Om of tbo beat known Itahao dm of ihia pariod vw oallad Dowtob, 
and U* ''Afitidotaiiua** omtatnod daKriptaeiw and lomulM for 
many dnifi and praparaiieM, 

ELSTKNTa TO nfTEKirnf CDfTOlUieil 

About Uu m id dl a of tha dtnnik ewtuiy Uiora boean a raavakaoiof 
«f iatwaat b aita and aeUnow ikmai^uMt ab of Eutopo. Tbo 
Neman Duke Robert captnnd Saioreo b 1076 and oneourafMl tbo 
dorelepoMst of the ubvtrdly ao that it bocanM ibo leadisf iduea* 
tiooal oeoter of mlddU Eurvpo. Thniiif tbo next 900 yaaia otbar 
uomratiaa wore MtabUthod—Faria, BoIocm. Oafoed, Canbridfo, 
Fadaa and Napko- and b all of thaoi naadidno and pbarmaej 
war* taiifki. 

Tbe nwdioal dinrtor of the Modieal School at Salma at Um UfU' 
ftlDK of tbe tveUth centary via Nicbolat Praepoattaa. Hb "anti, 
datannm’* baeaBaa the atandard far pbanoacaotleal foraulaa for 
ecntiiriaa. and ha btrodoead tha apotbaconM' ayvlm ef wfafhto and 
tsaanina Buch aa It b known today. 

A Botakle adraiMa came b 1334 whao Fradaoo U of Sicaly aalab 
Ibhad a rnfolatloo r«tbRDf all phybdaaa and compoundan ef raedi' 
ab* to ba exainiiMd and licaoead by tha Medical Seheol of Sabrno. 
Tbo pharmaOTb, or aa they vara then called, the “ronfacCionarn,’* 

■«r* raquiiad to ewaar that they wonld prapan all madianaa aeoanfiof 
to tha batructinna of Che aotidotaiy of NkholM Pra^Niaitua. The 
draf (hopmecfa wtn mder etriot bapMtiou, and ae«iM prapantiona 
bad to be made b the prcecoea of iaapactora. Any attempt to 
dafrawd nbjroUid tha ofcoder to eonlbeaCion of hb property and ao 
nepM^ eaia^t violetbf tha law wm aubjeci to tha daath penalty. 

Dorinf tha next parbd, from the twelfth to the fourteenth oaotufieri 
niMy adiSlk^ cadTamtiee vero arUblbhed. but lhara waa blUa 
ot^aJ Bfdkal knowladpa daralopad, although durinf thb 
frightful teatufM rwapt thto*^ Ewo|mi, Uiaae boludii« kpney, 
rtfotbra. UmA death or pUfiM, and later oyphilb. It b eettnatod 
that 36 percaei of tha human raoa dbd front plafua during ihb paxiod. 
Thb am b noted, bowew, pharnaaecwUoally, for tha eaCahUahtneot 
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of for pkonMcioto w»d Um otAloif up of incUpoa^aat 

pbkrtnMU* uul piilib Kovcnuait (Mr pnMiee tkrouiiMut mix4 of IM 
Bwo|m«ii world. 

FtMT UAL PffARUAOOrOKIA 

la I4W tb«r* WM imod is Flonou ifct fijat smI |duRn«eo|wda. 
Hu WM eompaed bj • ooniaMoa apfiotoiod for tbo potpe^ Ii 
vM Bod* vp OMrUp of (bo foroMilM of OoIm, Ufoouf, Arioous, 
RKmm and NkboUs Pn^MNitM. A Moood pbarmocoporil* appoand 
at BarcrAona m 1S3A. It »o( ooty fxwtaiaad fonoolMi b«t alM tb« 
nUaa at wbicb dt«g» aboold bo aoU. 

Ifi (bo iticUMKh oMtuty as "astidoUry" appoared in (wo volianwa 
by dobn Jacob Waekor. In the aecood Totwiw. of alaruat 900 pafM, 
aro pristod tbouoaada of fomulaa wJlb (bo awthofltioa for oaany, and 
bcM ar* indudrd aaMt «f tba fanoM naaaM m taadieina tor tba 
p«M 1,900 yean. Ucte the Tbrriaca fomula b attribiutcd to Oaloa. 
and it tadodod 40 or not* in y o dw ata wilb a full p«ffi of diraelioM of 
Ruaufaotun. BeeaMe Tbartaca wM bcUated to be a rpecido cwro 
for tba plapM, it waa larfaly ia demand. Thao cataa tba oompflatioo 
of fermulM by ValaaliM Cordw, publJabed by tbo order of tbe of 
Nurombeaf In IM6. Tbn wm mora of a AqMiiaatory typo ibao a 
phannacopoaia. altbouth it «M Ion( looked upon m iba tint real 
phanna e opocaa. 

A aiadar tuunpilaljna of foamulao appoared in 1£M, koovn aa (be 
AtifvbuiK Pbainaaopoaia, and it atao had much indoenoa orar later 
pbannaaopoeiaa. 

lOKDON PHARMACOPOEIA 

Bat DOW eatiaa ao outltaodiBi evNDt ID phannaoopoaaa makinc— 
tbe appraranco <d (ba Pint London Pbanuaoopoaia in 1419- It bad 
bom apeanorod by tbe CoUafa of Mty^riaaa of London, and apecial 
ooMmitteaa wara appointad m aariy m 1690. but tbaae eoMmittam bad 
to ba raorKanbed and it dnaOy appoand abnea* 90 yean Utor. It 
oonUined I^IOS uapl* dnifa and 033 praparatwna and wM tbarafore 
quite an «xtaa«?a work. 

It dad not depend wbofly upon tba older fenaulM banded down for 
eoatunaa, bat induded many praaeriptlooa attributed to caotamporary 
autboiltlA Hera ara found many faaiUar nwdkiaM of today, auch 
M poUBium bitartrate, aulidittr, potaaism utrata, calenraU kad 
ocatato, antimeaiy ooade, aloa^ ealetunt bydiexide, aeamnny and aqidl. 
Tbm ware ■!» many reroiUiic tabatancaa, aapadally anaonc tbe 
animal druga. 

Tbo appaaranca of tbe Lraukn Pbaimaoopoata aluntalalod tbe 
pbsfiicAane ef Beay otber catiae to imua phamaoopoeina In tbe tiat 
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an Park, Aatwarp, Brunaki, I!4!Abut]|^, D«bCa, ajtiJ oUim* ut%d«r 
tb* nail t4 eMmtriM, m PMda, WertUdnbcfc, a»d S^tia. 

PBARMACOPOKTA Of THE ONlTEn rfATBS 

It «rM clindy Um PtMnDMopocH* Lwk I oq ud Bdisbursb, 
iMVtnt. vUeh udfirad Um finl aditioa ol our om Uailod 
FkunMcopom. 

To MW two lo ow owB pka n naoopQ^a. Wo on »oeuMcii»ed, 
is tbii fHuntitti, lo Moiaf otrlofi of tbo lotton of Ut« oIpkoboA 
•mywbcn wo kim. Thio k «> comiDoa that om voodtn if iktro 
tBiRtu oeo bo o dod d op c y owd o twod for sow ojinbok to cxprooo Ukt 
ttAB^ fOTontMOUl or otbor oettvitHO eoaoUAtljr bofon Uw ^Uie. 
Thao oaioaa wm widal^ ootoMkhod doring Iko World War (1914- 
19), laiftlj ia tkt Britkk Amj. bwt boa dtrobyo d to a ouamum 
ia ouff own po^iod of llio Now DmI (lMt-14). Uowovor, long 
bifaro iki alpbabotk tombola of Iko Werid War or (ko New Doal 
won ibruat oiwo ua ikwo kare bon knowti and tiand bjr phjmeiaaa 
and p h aiooadka tkno kgaifioant lotUra. IVy an *'U. S. P.*‘ 
Todajr Uuao an ofloa aaoe bj Um pohlk. and ibould kavo a owaalng 
to Um vraCTda; mao romiawMofato wlik Uw Imporlaaoo which 
tktf hold ia nkrirti to LeahL. *TJ. fl." nafainlly tnoono Uio Uaitod 
Stotot. “F.” otoadi for a word kcig wHabBiihad but oM oftoa ««—H 
bf tho publto— Um word "Fkarmatriiriia “ 

IVao ialUc^ **U. 8. P.'*, an fr*q«aiU 7 foniui upon kbola of modki- 
nal aubatoaooa. They Mlow Um itUa and iadieato (hat Ika Baatorial 
ia iko packago or botUt tka ttofidarda of aCnagth and 

purity ombiktMdb^tbarkaRnaoopoka of Ika UwtodStatoa. Wkoa 
a phanaaciit ordoa m o difin a] aii b atoa w a for Ma to maaofaetan w 
to Um fi&iag of pnowlgtoona, ka imbHp w rito o *TJ. S. P.** oa Um 
ordtt. Bp thia bmoim bo k Murod of a kigb-igrado pfoduM, uniferm 
in qnaMtp and aidtablo aad aafe ter modieual am. If, wbm Iko 
lapmao colon a drug oten aod purrkiaiw oartoto of Uia caouDoalp 
uad and wnll aMablkkad boma anriMnio, ha inahto ujioo haviag 
U. S. P. qwaktp, Uion m ika aaiu protcetioa for bin a# fot Um« 
o w f UM Cto d wicb Um FnfwatoM, 

UaifORallp ia qoaktp aacb a« ia now taoured bp (T. 8. P. Mandank 
waa ao4 alwajr* obtainabla. Tko dcveloptiMBt of Mipahcr qitakip 
aad nonqucal rdMaaep in aubetanoM npnoanta maap 

poara of ooopanttTa aAcrt m (bo part of pkpUciaaa, 
aod tbo GototudmU. Wo an ferttmu la haotfig at owr 
Uiio aoeuBialatod aapcnaooo and aa orgaBixation which oKabbekeo 
aUndarda for madiciM adUtla ika Unalod Stotoo. 

Aa bao alraadp boa atiauud. U waa rwoUuaafp in Um AnMoioan 
cokedoi for phpMdaao aad ajMihocarMi to ampfep tho pharaaoopociM 
of Boropo aa Um bnaio for the a cedkiata. Thao wan foturallp 
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rvMcncwd m vUMUrduKl. la the BoflMi mlnnim. the Fhanoe* 
copoeiM of L oaAflo ea^ of miahoq^h ww* onplojed, bet eooD efier 
the eeUbliehBMat of tho Ropabtte the |Mieiihait 7 > of hevi^ e nationol 
pbenDecofiocie for Ibe Uniiad Sutee ol AuMnut wee rooofifiad omI 
l^rm mnom oooiidcretuo. Wbet ie ofMa ipohoB of m ihe “Fine 
Ainerioen rhen&eeofKMu" woe • mbjJI book or fennulerjr Mm|ded 
ia 177S Dr. Wilbem Brown for me in the hoa|utelfl ef the United 
Sutee Inay. Hm linuted ecope of thie pnhlirntifm eeoouaUd for 
the felhtre to hete He nee ecUaded into lenenJ eeedirel |inietioe< 
Uowercr, the phpieieiu in feoaral preeUoe were embitioue to eMeh* 
liab their vn eUaderde, end U 17S7 • romwiittee of the CbBive of 
Ph 7 «ieMae ia Pluledet|>hM wee eppoiated for thie puipoet. There ie 
no reoard of en; report froa that ooiuBiiUer. 

In 1806 the hleeMchmeile Medical Sotiity wee for 

the ioMMBoo of whet boeeno known ee the MeeeechueMIe Phnmee 
eopoeie, but thie bad only a leeal nee end elie wee linilud in He 
ecepe. In the mein, the Meeeechoeette pobUeation wee beeed upon 
the Edinbtirjik Pbanoaeopoeia. The wibject eoatiawd (o be egU 
Uied, and rerioua ir ad i cel cacMre prepered preUmintry rompiletimw 
mbodylnc loed or oatire pleata, the Medkel Society Sooth 
Cerotina hariaf dene thie ee oarij ee 1700. The etiav^ neitliiac 
from the eppeanoee of the phefwiecwfweie eenetitined by the hfr^ieel 
Society ei Maeeefhnaotu waa the nadern for tnereeeed iateraei. end 
in 1816 the phyalciaiw aad wi r groee of Nrw York had ter 

the preperetaen ef thetr own pheraeeopoeie. Hie eppeared ia 1816. 

To one men k unircnalty pra tba credit for the inepiredon end 
tho erBaaismc ebihty wbkb broefht into eadeten co the firet editioa 
of our nationel phamBoopoeie. 'DuU men wne Dr. Lywun Speldlap. 
He bad loof reoocnijed the anportenoe of Ihle wep end b known to 
here diicmaed the qneetkn with Dr. Barton, of FUladalphia, whSa 
▼uaiiiif in that dqr te 1M6. Dr. Barton wee a ptofMor of mat«ia 
medka and editor of the Medical and Fhydcal Joume]. IBe ho« 
teaical (ardane had at that ttaae aequijed worM feme and Is theee 
Cardeoe he had parlioutarly rulliTaUd aatire mediftaal pleat*. 
Or. Spaldinc preeented a «ri)*fomulet«d plan to Me New York 
wUeepoee in January of I0l7, end a ewemittee wee ippoialed to 
eewu him b derek^ttf the profraa. Hie corDauUae met and 
invited uedkal orcanieatioeB in Amenea end abroad to offer eof- 
y m leene and to lend thetr eupport. Ia aoeordenoe with their i>laa« 
eeetional coaTcalione wee* eaUed to ooiwedw Ih* pr o po aa l to ^i-*-***^ 
a pharmacopoeia and each to eind phuw and outUnee. T %0 of thme 
eectknal oonrentfeee met; one in Boetoa and the eecond ia Phala* 
(Ulpbia. A third celled ae a "Soathera CoDTention” faHad to eooare 
■ iioertim, but arranged (or deiigetea to attend tba Waehiafton 
oonreatko ee did eleo thoae invited to form e “Weatem Ooarmiion.'* 
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41 Qif pnUinlMfy niMtu^B ia BmAoii and b PhUadfilpU* ▼wjr < « wn» 
plate dnite for a prapooad pUnoAMpMb van pcaparod, Ute see. 
taste b«inB kfRaly band opoa tfaa tbm cvnnl pliannaoopeaiM of 
Lcatdoo, Gdubucfik, aad l>ub41a. 

uurriMG OP mo 

l*oUo«B« o«t Ilia plan. NpreaaoUtiTM of tttete MOtioBal mstw- 
tioM mat ia WMbiactea, D. C., n tba apcinp of 1830 and, after 
eonaikratiim te tba Taifeva piopoa^ appointed a eoBOMttea te 
write and odil tba aav Pbarmaoopofaa. Dr. Spaldioc a n iuoad lha 
raapoaabUitj of chairmaaahip and editor, acTml nantiac* **• bdd, 
and tba mv phanaaflopotea vaa iteuad tba foUowlai' Proiaabar. 
TUa oaw of ataadarda roeaivad Iba fCMral apfrora) of tba teadieal 

laiifiMiia. and wbtta tbm vm tooM cntidna, tba atart had been 
Bade for aalioaai agoa ii ate upon the tUlao and qnaltt^ of Amrican 
initflriaw Orer 100 af lha litlaa io tba primary' lut of mc^kbal 
■ahataoMi b Ihia Snt phaimaoopoab bare baan earriad forward mio 
aorooedint twrimem, iboiriaf tba carafut obancter of tba a ala c tiotit 
aad Uw ratbtf NouifcaUa knovladfa of madka] tubataMaa at tba 
baciaanaf <4 tba anateentb entoir. 

Ooo (mportaat (aatora of thia boob waa tba aunbar el forautaa 
for witateatB bj «U<b tba apotbaeai^r ooold prepare or 

pwifjr tbem for laadlcinal oaa. Hw list of Tocotebla drufca caubted 
aaanlj of tillaa aod iltisifinaa with Bltla affoct (ertlMr to a t aada r d te o 
tba aabaUocoa. Hm** were, of eouiea, (ernoUa lor laakia^ tba 
pepolar pwfarataoaa of tba dap. to ageordanee with tba traditiooa 
of tba p^fina M ramplibad bp the pbamiaoopoMaa of that dap, 
tba teat ««» pebted «• laft-baod pafO b Latin, with tba traaala. 
tien la ffbih «o tba lifbt-baiMl pafa. 

A faauira of Dr. apeldinc'a orfcinal pbn waa iba ruiarwnbliaf of 
tba oeoreataos la aadb aoceaeding daciiafiial pear ter lb* nnaeadare- 
Uon of furtbar rarbioa of phannaoepoafal aUndarda. Tbte procma 
waa oaniad thniu|dt soocaadnllp frm daenda to daeada, with a vidao* 
tof intenat, aod with tba ad^taco of phannaoete to tbe dabyataa 
at the 1800 eonTaotisn- From 1830 to 1870 tba feoeral atpb of tba 
1*bannafnpnda rrnaainid the aama aioapi for tbe nmieaeoo of iBtio, 
hiagintiaag, io 1840, aod the additioo of saw Biadieiaie aa tbm wm 
dao4e p ad. 

During diia lime the retail pbarmaemte inada most of Uuiir prapara* 
tioaa from aabc u d raw mate^, often ooUaetinf tbair own TepataUa 
drags, and than waa no nead far Uate to prora that Uu official prod uete 
oonfafacd to tba standard. IIowaTcr, when tbe tima cans for tbe 
praparation of tbe Pbarwieropciala of IfWO^ a now oooKlilfaa wm npldlp 
drraloptng. Tbm had oov grown op la tba United Statae a number 
of ebsinka) tad phanmoealkal mannfacturera nbo were seDix^t raadp* 
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MdicuiM to Um rvUilar, tad (hi* nAuhmljr MV problem idmIb it 
oeeoMrT to atnMloM tMt* *Bd tUAdAnl* to cKwk tU prodoeto 
vtddt war* bttne aoid. Tbii bafui a mw pJtaM iw p^mutoopMial 
Mtiriir aiul Ucsdx aJtond tha apfMiaMa aod diaracur of tW book. 
TtMM waa tba aaow eataful aolwriiiaa of fbmpoutically lapoftaBt 
Mtataacai. boMd npoo Iba oaadi ol the OMdiad pralMiM. asd io 
xnaajr i DataDota tbar* NMaiaad (bo nMaufacturing lonwnla* for (boa* 
« 4 o daurad to «m* tk«ai, but lb* outotoadla^ im« hotuf* wm a 
Mfie* of U*la uid ua^jri wbmbp th* hiiikid prodaet «oaU b* 
•wbjooUd to a cbeok npow i(a quattly aod OTca rajectod if tbar* waa 
failtir* to flOMt tbe NquimBMU. 

With th* axpaniUB of tba aarvie** of iha nanufaeUin^ pkintnri»< 
aad obaaikt^ th* PWnaacopoMa droppad tooto of tb* mwbod* of 
ftroduelioa for ebamomk and *Im iMaj to*iiuf*cturiB( pcocM*** for 
phanaaeautkala TWa* war* aidadad baeana* it wa* bow bo kiofar 
poaitbU to aak* thso ia iba abop of tha apotlMvary with aa; d«»a 
of aeoMnjr, bal proftortiooaOj tk* to*it tor atomictb aod quatitj in* 
<*aaa«d. Taala a^ aaaapa bar* oew b*an atlU fortbar *xi>*ad*d aod 
ar* as atoi t ia l part of lb* modan phannacopoata. Up to tbu 
tan*, praeakalfy all of tba laportaal natacaa of tb* world bad tbiir 
own phawnaBo po toai. With tha ioCTaaaa is Iravrl Ikr^bout tho 
worid there becaa to b* afitatod. durioi th* lattar part af tb* aiaa- 
t*Mlb (wtotj, tb* idea of an utonatioDal affort for tb* aUadanii* 
ratiow of iwtdictm*. Tba fari that pattMta wbo bad aanired Boadi- 
ctsa* ia on* ooontry later had dlSttallT io hanac tbair praacriptioo* 
raaa w ad abaobat* waa tb* «secia« for aaob aciutwa. Oreat raiia- 
tioa* ia tba atraoetb of ptoparalioo* aad avw in Ih* quality of dntf 
war abowB to ba tru* ia diffarcot naTinail pbannaoopnaua, aod ODa* 
•SdwabI* effort v** aaad* to d*T«lop wbat weutd b* kaowa aa an 
iataraattoaal pbanaaeopoMa. But tbto not tw«*t «tlb poMnl 
farar. Thia ia natura], linoa aatlooal pride eciet* iato tbe pnblka- 
<ioo aad alao faodamaotal diffaraoea* la tba pnetkar of ranoa* 
aatioBa, ao that itreitf oppoaittoa d*ratep«d baaMdiatalp. 

Tha nation* w«re not abla or wiUuip to acn* upon eoa book of 
•ttadarda or fermuta* for madictae*^ aad tb* idaa cf aa iatornatiooal 
pbamaeopo*!* waa abaadonad. How****, tbar* com * bappp wmf- 
Ctoiroci. oripnatad apparaatJjr bjr tb* pbannarlau of Bnaeata. Tbte 
«aabodi*d tb* id*a of aatUag «p iatamatiuoal acraanaola for rpodfie 
itoto*. tboa* to bo tbo nora potont madicia**. On tho iaritatioa of 
tba Balgian Oovamaciaat, tb* varioa* nation* of tb* world w«r* aakad 
to lend dalacataa to Brwala to oonadar tba aatabliahnuat of aiKb 
•taadarda, aad tb* filvt ooaferanoe waa eonveoad ia 1M9. 

Bjr tba plaa annoanoad, mo natioo* woahl b* iatfiiaoead er par* 
•ua drd a^atoat tbair wiOa to adopt ia tbair forthoonaap pbaimaeo* 
poaia* tb* roeoauaaadad ttroaKlb*. tbo otlt«r band, tbarv wowld 
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b* nM/ ui*«ataCM t» Mtioa «o hAT* •nilecmity in tiv* ilrMfth 
ef Ui« BMC* potent nnMdani. utd Um pbn Ml with vid* fovor— 
r»t*tnn< ac il dkl lh« inbircBl utafritf o< «*«h mIwcibI ctandard. 

Dj Hit afTMOMoi. •!) prajMratMMM wulainf aiMnifi wtf mail* 
ol matma atRosthu Man; other pnp«r»1kaB which wowld U 
pcboiMU* U takao in cTr—rm <k)H wee* bnra^t to • uBafons d«ctvc 
of otnoKth. For iaolanco, * roiy ienporUat eloM of pr«p*i*tiocM— 
tbfl UDCtum—wer* PMd* it 10 ponant itraogth for all of Iboa* which 
von Uchljr poMt, pnpantten* of eweb dnic» *a difit*lM» 

(opMown, opcuai, aeoaiUv oio. Pkwr to ihio ofnomont^ Um atnac^ 
of potani inetum rariad tnm h to SO pwmat. and tha now waW 
hemity thoa iduniwotad tka itaftt of aboocmal ikwafa or tofenor 
tWwp—tie oFoelo wbieb fwi^t bar* rwnltad from tho filling of a 
foroicB praaerlptton in a local apotbaeary ibep. Tlnctniwi of kn 
aeliT* dncB w«« saia 20 peroant. 

nix rs>UAL rooDti afto frnvoo act 

Duriof tha fini 00 yaar* of tha axialetioa of tha PhaimanopoMa of 
tha Unit^ StaUa, cooioraiitjr to ita ataadardi waa Toftiotafy. ll 
epaaka wall fee tha oade* of alhic* iaflwcoriBf the madkai asd pbar- 
BMcaatie*] pcofMOBa that tha aatknal ataadard waa wMdy foU 
loarad uad tW porpoaa of the phanaaoopocaa thna oaniad out. How' 
trtr, ler tha aaanmaiB of officwwey, it wm boKarod SmporUat to 
oMel law* which would anfocoa nllonai^ fat ctandard* SavaraJ 
Stataa had undartakan tha paanga and tha aDlorociDcat of awch law*, 
and the quaatiM) Woaaaa a Datiooal iaaoa. Uwdar tha ag y acMro 
laadanhip of Dr. Harvwy W. ^ftHay, Child of tha Bunau of Chamiatry 
of tha DffwnanMit of Acrfoultan, and with tha anthiiaiaatk aopport 
of masy ^jweioia and pkarnurhla, than wwa Iftlnducad Into Cow* 
creaa aad BaeoaaafuUy paaaad what baa baeacna tatewn aa tha Fadarat 
Food and Onic> Act. TbiB law waa wdoally paaod in 1900. Uodar 
iJiM lighdatiaa it ia nqwirod that ofirial wwdkawat nbataoMa aball 
maintaia the atraoirth and confonn to tha purity atudarda of tha 
Fbanaaoopodw when aold or diapeoaed aa rndkawea undnr the oftmal 
naoMO. Then h a provUee lo the law which penaila a 
of tha aActaJ Mandtfda if thii aet ia doariy ^ieatud upon tha lahal. 
Thia ia known aa the "varfalioo ciauaa** and ia intaaded to prorlda 
for jootifiabla aiodifkationii in eAeial aUndarda aueh aa half itriwgth 
tlaetun of tadlaa. Tha baaae priaapla uodcriying thia law ii rapm. 
OMlad hy tha prinapla that. "The prodiKl mwat ahray* ba triM to 
ila Ubal atatacBcwL" 

FaOowiag tha Mabiahiwiwt of ibia aatieaal-dntc I**, which ia 
operadra only in interatata oominoKe and ia iha Diatrki of OeSitiBbia 
and the TaarilorM, moat Slataa fineJ aamilar laara to coferoa tha 
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uMfonaity of sUsdud* lot ia»dkiDW wIiUd lb»t Suu. hmptcton 
•«t« ftfipointH UMi «pad«ljp tnkiB«tl rihfiiiO 
ctwBnkal labontofMt »«• <|»r<(op«d to «afare« tbM Uwt, oad « yfk 
dtfro* of udforutcjr in tatStittm wt tho* ootobtUiad. Bocootlj, 

CmfTMt OBd modiMl kod drm world bar* broo kgitotod 
pnfKMl* Uikt tiM FadmJ Food tod UngB Aot bo rariaed to bo 
moit moot «ffo((tTt oad tko to lad o do oonotiaa wilbn ili toopo. 
So for Uut low boo oot boca pootod, oltboo^ oeToral «lto/lo boro 
bttn flTM cartful ttudj oad on bov pondiny io CoofMM. 

Tbort it wmU airproTat of Mcb oddd kcWatkiD Ib Ibt iaUntt of 
pvbttt bfohb, ud tboot wbo or« olfoeUd bo«o lot|p)j oooporotod to 
(iTinir to dtttfep oppcoprtoU oBd taforotoMt lotrt. 

KESnXO THE STANDAROd MODBRN 

If Utt dtteriptfa Bi osd fonBuUo mUblitbod for modioiBat In 18X0 
*«rt is feret today tbty would bo tBtirtly modoquoto. Now 
produeio art oontUnUy derolopod through tbt acttriiiM of aMdkal 
roMTcb. Should Umm pfOTt to bo tmpeclADt (btraptuife aiiteta, 
Iboy profttrly fiad a ptoeo ib tbo noxt phomuMoporM oed th«y ««II 
for prepay dorolopod MandaitU. Produelo wbuob hoT« toog bean 
oflkial froq^Uy n^ modifM toMo to ouBlrol Ihatr dagna of parhy 
or to boUor «U<«nna>t ibotr etrangtb. Again, added ieote are eoaaa- 
timot Bfodad to dioefe n ew ly diaeoTarad fomign nlwtABAM which 
appear in coanpooBda, ptchape bteauao of modificatioao in manulae* 
taring prooadun. In olbar worde, tbe«* i» a coiMUait Decoaeity lor 
raTtawing tho atandanU of oUer oompottodi a» well ea ratihlhhiBt: 
laeM for ibeao wbidi art mw. 

In ibe laeO FlianMcopeaial Oonvaotacw, bald k IbMi tba ddegako 
wera BDoatly (nm tho nataonal aod SCato amodatioeu and tha mlligwi 
of both atodidna and pharmacy. Thore wara alto rtprceenUttree of 
the dopartnecBta ef the OorenaoeBt InUrMaUd in boalth. Tbeae dal* 
agaua derelopad tha gaoeral pehefaa cottmiBg tbe pbanaaeopoeial 
roTWon and alao eicciod the mean b am of the nnrnTnittaa of reridoa 
to rariee tbo eUodarde and a board of tfua t eee to ditncd tho buabeae 
eide of tha onraointiiui. Tbe eoaniillee of ratiaioii of tha praaeBt 
phannaoopoaia nwrabm SI with a Urge group of atEQUary mambere 
etieetod Cw their epacUl abOUy or knowladgo ki epociAe acaanlifie 
flalde. Tha oMdical wMnbora ef tho romiaittoe an laiftly bald re* 
epooiibU, k tho initial aUgeo of ranaion. for aalaeiiog tha tsadkunal 
Mibetaonee which era ooandcoed of eufficneot hnpertaaoe to bo oAciaDjr 
reoeoktd. 

Tbo other memben of tha cammittae are pharroaclala, ebarahta, 
boteBiata, bafCMneUfflato and otheca ripraiantkg tha maay ralBtad 
e diB t aa. Tboea memban aaamna tbo naiMoeebib^ for fikog atand' 
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•ttk br tkM« wUeb •!« kdaittMl. Tbu* i* 

tboradfli k 3 M« 1 *dp of Ui« botanic*] «lur*ctarii(tct of dnigi uid th* 
HiCifiC up of oUiMUnb Ua Uino. H«ro the mkroocofv b *0 ioiportant 
oowo ti Bc ButraDMt • 4ttarnuBiii( kho qualitj oad idoakitj of ibo 
dny. Tbo pUnt ilructam or muhb 14100160 Buemhcuuc*] tool pirioK 
diiaactif* ooton or crjitak or rooctioa* oauv iato ibo prcparotinn 
of oUadord*. 

Is 0 BontMT of tsbostao wboro tbor* *ro orjotaUtto pHn- 

ctpbi of tbo oUtalcbdal trpo. w in catcboo*. vhicb quiniiw 

•ad rolotod *Htolo>d»i m ia am rooiioo with Uo octiTo pciaeipU 
rt i yo heiB O, or in opiua with nerphiao. eodaao, oie., Uio netivo 
ofnU, or ia drnpi of o cborsctor, Unto tro roquirotl hy whkb 

Umoo Ufkly poMat octmoUdo priDcipUo on oadnetad oad iboir qaoD- 
tatj ortaolip woi(b«d or eiho^ao oflOtmAtad TUo mothM) of f>m- 
eodon b knovs u »'^roiimota oimj." 

lo olW dnifi lb* octSntiai on npnoaetad bj mbotaacn wUch 
taSAOt bo oitroctod or wotahod but the potaocp muot bo mooourod 
by tb 0 octioo 00 onhnoh For instaae*. tho Tory importoat drug 
<*foO bao witbia it variooo olkabidol Mbotaooeo which produco db- 
tiaetin phpoioloiM cffocU upoa hnof tuaoo. Otw Uat, which hoo 
boon widilp aaod. dopoodo upon tha offact of osa of thraa priocrpteo 
upon tbo oo«h of 0 rooator. Th* cbonc* b dvo to tho caalractioa of 
tho eofoUonn or nuJ] blood oiwih ia th* oemh, eotioing It to bototao 
dotkar in color, sad tho dqcna to vbkb thb to offactad bp known 
qaaatitMo of tho diag, ia cofnpaiboa with a otaadord, b 000 ataono 
for doUmiai^ ita potoacp. Othor hoehifKat Mato, n^otariag tha 
actual cfloct of 0 drag upon an or oaa of lb otfoao. moat 

bo oood for tho fUodordbotioa of digib&ii ocoaoUi pilaitarp, 
tpiaepbriao and tomilar uaportaat M»d poworful df^i. In otbw 
caaao, tha ahamca af toxldtp ia a fhoiadcal ouch M WVphtfMflBUli fal 
datanbaod hp tajactiag tha oubataace bto mica to aworo froadoo) 
born dangor^p tab* auhaUscao which might othwwuw pnvo 
fatal to a palical. Other raadinnal ocoota, chomical in Mturo, aro 
•Oaadaidi*^ bp maop iafooioQO taoM. 

F^agnoatlp a raogtal wiS bnog about a dwtoictira color or a 
pradpiUtaoo or cauoa MHaa othor taactloa which iiuficaUa idatltp. 
Tbm tho oabotaneo b uauallp loatad for foraigo nubataaoea or adul- 
Mraato aad agaia dwtioctav* nartocaa naalt when atockdard raagaoto 
an addad, aad thoM bAnta tha aboaoea or tha praaewfa of aaeb for* 
oiga itihotaoooa. 

In lh« aunufactarii^p of chanweale than w aUapa d*(««r of 
iatroduciDg foniga matoriala, Tbaaa soap coma from the apparatua 
uMd in Bwaufacturo, or from tho cbtmiral owbataiwoB aabrii^ tha 
protoflo, or from othor ca mm. 80 than aro uaaalip taata to 
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eottmoc Adultmau. AaoUxr Mfica of taiia (or Alnwrt all duanicai 
■ubatasoaa daak witli tha idwtitj of (W product 

ChraiMk an alao fro^waaify MMtjrod hj qaaniiutcvo bmUmmIo 
lo dMccBiiM Umt ptrcanugs of purity. SocdmIdim (Ui If a ■mpl« 
cbotnkal nactko voA a* Ibo MvtraUriat of aa add vttli aa appro* 
priata amoval of atAadanl alkaU, Um indicalor tliowiaf Vjr color (bo 
point of ooutnllty and tho cakuiaUoa piovint tba dofraa of purity. 
OUmt aaaya an nucb dot* oomplax but tb« obJardTO la kkaitknl 
asd tho toata ao appKod tbat aicoaaioo amoonla of foniictt onbotaaeoo 
mil ba datoctad or tba official quabty of tba nutarlal under iDvaallin* 
(ko rarifled- FTeqiwot^ (be iacaoiaitj of tba i hwn ia triad to a 
bifii doftoa to maifitaiwing occnmcy aad ■fctQ in carryaf ant tbcao 
taatt. Sooaa aaaaya are raUUnly rimpto, aa for imtaiM in tba cut* 
aunt of ntarciary ia whkb tba fatly rabada ia itiaanlfod by a auatabU 
aolr«nt, laarinf Uw notailk toercufy vfcaeb «an be dried T-dgliril 
to datarmlM tba aUoogtb of tba original oiatmeat. 

Ia racaai yaan. a bow Mriea of taata bare bore daraloped daalinc 
frith tba ffUinia aetiTity of eod-fiftr eiL Only a few ye«n ago it 
waa damoTutrmtad that than axiatad in thia ronaitabla oil at laaat 
tiro tacton «td(b T«ra eaaondal (or baaltb. A dafidoDcy oi dtbor 
of ihaae in bwmeae, and eapeaally in cbUdrao, ia ofUn tho tnuaa of 
aarioua pbyrieal defarta. Tha aiDonot which aa pwat ia tba oil 
under atamionticn ia daterminad by faadsng it in mmauitd amounta 
to rata wUcb hava boon kept on a diet tne fre«n the Titacnui under 
teat, and with tba aatiaal c e aaequantly aufftring tba ehanetniatae 
doflcaaney djaaaaoi. Tba aniouol nscnanty to reatore tba to 

health i a i l i r a t aa iba amount «f the riianiia prwant- Tbe raaulla of 
auoh aaaaya an baaad upon tba ararac* of ■ numbtr of taata and can 
only ba dadded when tboy bara bam carriad out orar aaay waaka 
of orperisMOtation. 

That tbMB ofirial taata for idality, purity, and atranfth nay ba 
fllfeetivcly cartM ont, by both tba p^ucrr of a product and tba 
ofBfieb aolomlog Umm aiandarda, tbere ia tho nooeanty of thorvt^ 
tralaanc and Mpariaaca for the aelMliat carrying out tbe tenia. 
anay of aapcrta, guarding tha maanfaclunr and hia ptodnrta, and 
thoea a upp or ti ng the aotiritiaa of ofictra of iaapaction ia tba rodaral 
and StaU Oovmmeata, npNMai a large gnup of aeiantiAr asparta 
who are acriraly angacad in aa iBportast part of tha baalth procram. 

Tba mambara of tba conuaalioa of reriaioa aarra Tolnntairily aa a 
coatribnttan to tha pnfaaiioM and lo public wdfan. Thia ptinripU 
of vofoDtary aerrice brings about aa unuacal dagraa of eooparataori 
ba t waaa the cnforcaniout o fB eiala of tba Ooraramaal and tba maau* 
faetarara of enadirinal produeta ami the ezp«»l« is thme fieUa aaso* 
dated with oolbigw and uniraraitiaa. 




^ Aloa’Ai. iisf>o<eT s»rTTii»o!tu}( iTtmivnoM, tm 
XATIOXAL rOHML'UAY 

WW)* WB phaw* Km b«cn pkc«d upon th* Phu«*eopo«U m 
book m'laeh fixM tha BtaBdonU (or wiihia tka U^tad S<*t*a, 

• MDood book oollod “n* National Fononkiy'* (abtmriatad ‘'K. 
Y") k ako f c ag ^t aJ tiiular tbo F«*d aiMi Dnif AoU, aad 
paodoeta aoU tondar tMat louftd in tkat book omI coolorm to it* 
Maadarda unlaa* a Tariatioa k ckail^ iadiMtad on Ika labat. 

Ti* U. & P- aod N. P. ara noi dopficataa* Imi aaob oocupie* a 
dkliaeiiv* pUe* m tba medical fetid. Tka aonknta of tha 
oopoaia haT* *}wa7« npreatnud a idection of tboao (banpoaticalljr 
aotm afoou wkidi, b tL* judcmaat of Uw ronkgo ooouaitloa, war* 
tha neat iaapertant •( Ika daeada in whkfe Ika PbaRnacopoau ws* 
knaad. It a^ recocniaad totfe oabr lubatancas aa oa^t be acoded 
to aUAtUrdbe or from wfakb to pnpara tiMoa a akc t ad BadkiiM*. 

^ta Fbantaaopoaia alto raatrieUd a**! of tte tbanpootic afoola 
to "■mpka" ntbar than to oomUsatiooB of Una on the thaarjr that 
a pkjvdan aboold wiita a praacnptioa for aack patkot, cootbiiiinc 
tba BaadietoM. vbatbar abaoakal or other tubaUa^ b Um |«opor- 
ttoo and nitb tba vrbkia which ha bcfiarad baat auitad to that 
partloular paiknt. 

Tha National Fonnakr^p, oo tba otbar band, adnuttad »»d ataiwi* 
aidlaed other mediciaai which wara uaad b; pbymekaa bnl 

which «ir« not boUared to bo of lufteUal importaoca or auitabb for 
admataiMi to tbo U. & P. Tiaa N. P. ako admUtod aoono prepara* 
ciooa of U. S. P, dmplaa in the farm of aelotMoa or 
alttadj prapared and nitabk for tba pbpaieiaa to pmeriba without 
darkinf Ik awa pcMceiptiMi. Tha N. P. ako aontaiood saaop oUtr 
dnip and praparatkea for which ibara waa mm* »<»"«•"»« and a (aw 
saw prapantkoa which had not jel baao taAekotly praren to 
raeaiea pbanaaeopocki oeoaptam. 

TbiM two booki, through their rombbad pebeiaa, are eipoeud to 
Inoluda aad ttaodardka Um medkiaca ahi^ are moat fraqtMoUjr 
pranibod Wjt pbrateboe witbb tha Unltad SlaUs, but aa they can* 
not giro larogHItioa to patented or tradf miriccd medicb«. or ^t ntt 
wbkb are aaerat, there are many otbar prodneta aoU wtUdo 

the Ubkd Stataa tinder priral* bcaodi for w^cb Uieea k no *>^^*^*1 
Mandard. HowaTar, under (ha Pood and Dnigi Aria, (hear tiooffickl 
prodneta tnma eoolonn to tha dabw made (or tbam by Um manu- 
faeturer and, whik ibie k fraqwaotly aradad by the oinkkoa from 
tha Ubai of any aportfie aUtaount ae to aCrength or purity, tb* Uw 
oporataa iffKtimly b Mun* iootaoeaa. aapedaify w^ Uia prodoet k 
a pall or tobkt of an oAeial auletekM tad ita aUnagth mwa, of 
filciakty. ha giracL 

AnotW pr«Mni>day puMicatioo iboold ako be meoiioiMd, altho^dt 
it k not an oficbl pwblioation and ik atandank are not aoiortoabl* 
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uad« tb* Pood uid Dru0i A«l. Hal b Um *'Nmp a&d NoboOcUI 
BcoMdiM** o( (b« Americu Medk«l AaccMtioa. 

Tbia book Ibto iiMwtJj proprioUiy modidsM, li«i ob]^ Utow whkk 
eompijr with rifidlj Kab l ii h od rulM vMeUi tro onforocd bf tbo 
oonocil o« pb*niMe 7 tad cbonbior of Uw American Medkal Amo* 
eUtloft. TIi«m na}M nqiun tbo olizatiwtioa of *11 Mcrol* M lo 
idtoti^ and eoffl{>o«itieB. Tboy olao nfulato (bo typo odvoriiomf 
which may bo uMd (or noninifaMioaa) pshUdcy. All falao or mb* 
loodiiic cliHfw oraat bo ovoMod lad tbo title aouet bo occqitiUdo to 
the eeoBeU ud maai aot iimiot lie oae in tmtin^ dioroeo Ibrougb 
•(i(>inodie*tkKi. 

Tbo force of thb pobficatiDO roBdoo ia the doioro of (bo owner of 
(ho predtKi lo ooeopy n lovoroblo poritbo bodoro (bo j>bysiciuio 
of (bo cDontry nod bi thb roapoet it hna nnderod ea ionportaitt aorvioo 
to (bo iwodkol wcold (brou^ (bo WfrtTalnlnt of higb otandar^ of 
purity and promotiea ter ouuBy moAcsmo which OMild no4 bo «oa> 
treOad by the Pood and Drpp Act undor tbo U. & F. or X. P. 

StUl aaodter pubikolioa obouU bo (tran roooputioa in (bo fMd ol 
anodieal Maadnrdn. Thb b tbo Offidnl oad Tontetire Moibo^ ed 
Annlyib od (bo AModntioa od Offidnl Afrieulturnl fTirafiiba Thb 
b n cocnptlntioB od tiaadnrda nad aoniytkal taetboda pabfcbod by 
tbo A. O. A. C. nad ecerodilod by Uto Socrotery ol Agncalturo cd (ho 
United Stalea tor line in tbo oaforceonnai of food nod drug ntnndnnb 
ia nctioaa baton the covte. The mtoboda for teadng were priinuily 
for food, but mothode for toatlaf uneAdel druipi end preperetion*, 
orpodnlly (ablein, haoo beoe added end thuo rotabboh en ndditioneJ 
baib (or Um tOaodardtiattoo cd modcra awdaciaeg, 

me INTVlUtATlONAL 8TANDARSS 

An expUaetioB of the oboamtiocu of tbo oo<eUed Bmoorli 
Onfnreaiee bao already beoa nade. Thb fact bmI ia IMS and a 
nMondMeaioBiD I93A TV btronniicaal rharacter of thb coafnicoco 
b iadieeled by tbe feet (bet a 1P2A (be reproaeatelivae el SI aetione 
pnrtidpatod- An baa boon ospbloed. (bo Bnaincb Coaferoaee nened 
upen unafonmtj ia oiaadarda for potMt medidnia, nbo upon (ho parte 
end rmrwtaoi of the drug* to bo need end oetehlbbed ifiternatbael 
tkba. Tbaee roeotnaMaidntieBe wort left (o rolontary adoptioa by 
(bo partieipatiog antiooe b (bob fortbeawng MaDdarda. Ncodlcao 
(o aey, (bey I>e«« boM widely eceepied. 

A new Mop b iatomatfoonl otaadeidiaetiea vne breagbt about 
tbroogh Iho cntahliMuiMet of n Iloalth Orgiaixatioa aa n chvinan od 
tbo Looguo of Xotiona. Tbb group bai particularly iato r oalod 
in the aatablbhawnt of iatenkataennl oCandarda (or a daM it modidBeo 
vbkb ore oralunied by (eotlng oo anbnnb. ll ha* undoctnluo (ho 
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^ialnbutKia ol ikaw Uinxiflwtti Uw woM w a baa* Utt apiforaaltf la 
•Undaida. In lha bkkcieal dhinoa of Um offanisaiiaa, taur- 
oatioBai aUDdarda boTo boM ar* ii|» for disltalla and poMcffar laUaUrr 

aad ako for iha utlt ralaa (oa Wtamlm A aad D, for TitanuB B* aad 
for viUBttB C aad for tba oofr u a fij odad^; or orariaa bonwea. 

taUnalteal ataadarda bara iIm booi adopted for aoma of tha 
Uoloficak iBolodias diphfboria aatitoain aad teteaua asUioxia aad 
alia br anfibanamiaa a^ iiaaliit Tim iaianutioaai aorrloa la bdag 
sttliaad bj tba pbannaoepoefaa of iba world ki Iba oateblbluiMet of a 
onifannU/ la potaaoj- for tbm rtrj iniportaal madktDM. 

PftOPOSED fECftrTARTItBlP OX PflAUIAOOPOUAfl FDR THE 
LBAatTB or NATIONS 

Um Uuat nova for Mtacaatkaal iffotOBCat oa pbanaaeopoaial 
aUadardt It aa outcrowlb of tba kat BruaMl'o CoafarMM*. Tbia ia 
Iba propoaal that tbara ahaO ba aatabbabad m a dlrlaioa af the Haaltk 
Orsaakatioo of tba Laacuo of Natfaaa aa oftea uadw tba auparnaioii 
of an iatamadoea] aacratarjr fer pbarmaroopooiaa aadcr wbooa diraodoa 
tbcra CM ha aMaaiMad tor Ibo baoafit of aB naliooa tha ariootiflr facta 
whkb bare a bteriav opoa tha aiaadardiiatlnti of madacina) auhotaaoM. 
At tba praaaai tima aaeb aadooal pbannAoopocMl mmmaawa • oon* 
pallod to aaMteUe this isfomatkia indayaadaat^y aad of aaea te ity 
wfib a varTuv dapw of ooteplrtaaaoa. If thk waro dou for all tbo 
aatioai of tha wo^ Ibmifb tbia inteniataoaal orgaaiiatko, wkIi a 
eompilttioa of htaratoro aad atptrnaatal data eould ba kaoid to 
tba panidpatlaf latiaaB in tbo laacuaco wtioh thay coaid om, aad 
tboa uatbar workabla pbtea of iataraational cMparataea wmjd bo 
Mtabbibad, caotribatiajt to tba paaral baalth of all Mtiaaa. 




THE HEALING PROPCimES OF ALLANTOIN AI^ URBA 
DISOOV'ERKD THROUGH THE USE OF MAGGOTS IN 
HUMAN WOUNDS ‘ 


WtUdtM KotONWr 


A itnr afo l>r. Willuni & B«ct (1990) pnaa&Ud • mm aad 
niuiBiial tmtMat of Hcnr*buliii( wDuixia fueb m Um |«nMl«nt aod 
w i Aaaya t od bo»* diacaM k»»v» m Swite Mowft; 

DUfCOt* wiM pImmI dtMcO^ mU* woubAi Ikftt ImA faiM to 1 m1 
ondar otbiir tmtmmu, uhI Mm » li« apflioatlocia of naooU Um 
wou»d* ia kwmmI b«cuM claainr aad *>***^f btfia to Uko fdaeo. 

la iIm work of Dr. Bmt aad Uo aa»»datto> Dr. F. C. Biii»|ip, 
of Ibo Bureau of EaUtmdecy and Flonl Qaarutine, aru caBod upoe 
to aid in tho drrolopoMot ol —tbodo of produedag tuffioaQj tCoiflo 
moasofa ktt amida oaaatity far tka auffaoo'a ttaa^ Praca aarijr 
baflnaing MUtmoIogiata hara eoatiatiad tavoatifaUoaa] work fat thii 
fltU. 

Tho proMBt report b a popalar larbw of tka aabjoet to dato. Tko 
oricinal aflkka doMribinf ia detail tbe natoia of tba roMarefa aiul 
tka rconlta obtaiaad bora bo«a pabliriiad cdiieflj ia nradioal joaniala 
btad at tka mmI of tka paper. 

Tba Bear nufgot traatnaot attraclad cooaidarabb ittantkm, aad 
apmd rapUr tkrougbout (La UMtod Stalaa aad faiio Maako, Soatlt 
Amariea, Europe, Sowtk Africa, and AuatraUa. 

Stack a xuml inatkod aa Ihk arouatd a r>od doal of iwtereat Ui tba 
BaaniMf m wkioh Biaggnta eeuld produea beofScaal rwulta is atskkarn 
diaekar^nc woonda. In natwra tke auccofa bad upon dead and 
daenjing animal matarial, aad tka loatkaoeoa haUt nalnrallx nig> 
foatod tkat b wouada tha naaoto rwaore naerotk tkmo aad pua. 
Robiaaoo aad Norwood (1933) fottad tartlier tkat tka magpta ara 
abb to digaal and ihatroy pua^annang bactarla. Tbaoo kaklla would 
aeooant for tke <Uaaar eondltion of tka wound aad tkerabj nak* it 
more farorakb for baaling. IV prograaa of baoliag ia reabtant eaaaa 
of loog atandinf wai aometanaa outatiadiaf. howiTW, and indicatad 
tkat tka Buoota woro not ool^ aMbc aa aearaogera but war* actoally 
a potant boaliag aabaUaca faito tha wotiad. 


452 uofVAL Bxrorr ■MiTBBojrux ucmnmoK. nrr 

A wmsxk for lAk hooting agoAt vm thonifora ttumplod. Ob Um 
OM haftd WM Um iDtorating pluanmonoa of Uo«^ noggote *PP«r- 
obUjt pradudng ofanarhimg tbot uianloioo hooliog is bumoB woundo. 
Ob tbe MW hood vao Iho biofcgkol oerUi&tjr ihot moggoto would 
Ml ilo iW to braoSl thoir hoot. Thnnuhniil aQ ooUirB no 
otgoaiam dooo oByihiBg primuily to btMfii on ueroiotod IndmdtioL 
Abt good effect oriang from tbe eotocUltoB oniM bo tbe twilt of o 
MdoBdorj <v iaTobaotorjr oel. la tbe cooe of naggoto iblo would 
mchuU tka fmtuiott of asmtieB. Aa tka feeal *bd unaaj^ po^ota 
of naggato aro kbuadacit and oonapicuoai, a atudj of than wu 
andartokm fint- 


B; moana of a mpto remUiioB tka prohleae futtber 

da rili e d . to tbe fint pUu, it wm eomaiotiJy kBem that tba appb- 
oetioB of neoaratod mbejoak tamei to noBbeabng wouada >«»■ 
frvqitaoUp baatenad kaabng; tBd tba pewaBoe ef alUntoK Avid m tba 
aakbryoa a«|piai«d tka mab eooatituant, alUntoh) 

!t VM alao hiMim iku ta tka wiaa of nao; ntainaDaU allaatora ia 
praatoit. ‘^ua it kad not bacn tefiertad ia tnawto, but uiie add, 
from wtdeb aUaDtoia b ondbad, fl oougioMnialy pomeat With 
tboM faoto aa a baMi a aaareh waa aaada for ia ike racrrUotia 

of Mowflf oiiMxoia. 

Bjr tba foAowiag prooodura auggot aiowtKAt varo roadiljr ob* 
taas^ h MAcitBt ^ua&citj to pannit Idcottficatkai of iIlnUMa: 
Sararal tk w a ad noar^ fBU-growa maggoU ware rearod asdar both 
aai^ito and ooMtarib oeaditioaa. they ««>• plaead ia ftoaa fifluab 
wUcb war* atopparod with cottoa and ball Allod with amal 
baadi to prareat orarerowding «f tk* maggot*. Tba maggot* varo 
orraffnaaR^ igiiapad lightly wltk waUr (leaB an atacaUar to 
drainage. Ik# aRretiooa ware aOowed to drip into baakan for I to 
4 boar*. With atont* n^goU aaaptto tacka^uo bad to bo waod 
Umogboat tba eollartiitig proeaaa. A rhamkaj aaalya* of tk* h^oid 
dwwed eOaBtok to be paeaMt. Prom SO ee Iota of botb atorfla and 
oocBimb Sqtod. aUaotoin wa* a apa wt od in the eryauIUM cooditiaa, 
pwiflod, aad finalty idtodAad by eompariaon of ha tatlttag point and 
ha opdeal oyMallograptito pfupartiaa with tltoaa el ae autbantk 
mmpla.* 

Inlaram waa addad to tho iDoaaUgalMe by Hading about ibb >«»"« 
aa artitto by Maoaiator {ISIS) wriuee S y«n prariooaly ia 
bad, atating that b* bad uaod aUaatoin auoreMfuUy ia tho Ueatmant 
of ckfoaic alcon. Ha had ebtoinad it from tk* tooto of a pkni 
enltod eomfroy. Tba origDal dlaeoranr of tba Ofg piopertam of 
alutoin by Maeabtcar met with bitla ra^oaaa at that tune. aad. 
uafortwoauly. waa aooa forgotUe. 


I %r Bv a r. cm. 
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n* MBOufit of ■Ikaloa id ■ignt cooccumm k too mmII mmI tho 
ji r o fr m of oxtrootko too lavolrod to auka ita um prootMol. M«r»> 
OTcr. tlian ■ tho utiinkl dkhlu of • dnis obUlood that v«jr. PoN 
MDUtolj, pqfo oBtatojn prvpand ■TDihotkallj for Modtaoc inrpeoH 
WM ovoikhU in lha UiuUd Sutaa. It io rvrj afifbtfy and alovfy 
•olvbk la witar, 04 peroout bcuK HtuntaoD. la Uiom axponmaeto 
• 04 pcrant aoktion wu naad. 

la (oopcrotioD with hoapUk in Waahiafloa, Nav Tock, and Pilta- 
boTih, tho kfact of olkotoia to itiiHklitit iNoknc carefalty 
Uotod. It WM opphod oa (auM diMHOCt Uwrooi^itp vtUod with 
tha aeluttcn aiid t«aaw«id dailj TWa tjpaa of wouado treotod war* 
obrake vtrieoM oioat*. ohroew oatoono^tii, tad iwnhaaliiin: 
huiao. Aftor » faw doUj oppinatioM it btcoine eridaat that alUo* 
tots WM About oa iMpfOvuaMat ia tha voond aanUr to that 

ptoduood bj macBou. Tha odor wm radaead, tha wouad baoAina 
cla aa a r, aad traall atom of DOfMol ptnkiib fnyauktloo Umuo could be 
aaaa frowiiM ia tha arouad. Thia wia foUawad ui n»oat eaaaa bj a 
Baeunl daralopcniot of aach Braauktkn dieua. 

The OMthod of poopaiiag anaatckt aolutioa Car so wm to boat a 
blar of atariU watM to naar tha P«kt, tbea to add S grasM 

of aBaatohi crpMah aod KoatJx boat wkfaoat bdlkf uatal all tha 
c*7aUh w«aa dk ao l ra J . Tha joaparatioa of a water aoiuOoo ihouM 
ha Aoom with Naaenahly M^>Ck peaeanltaoa. aa lha aoktion cannot 
be urtockred or botkd. Moct oomiDMelal braDik of iba MhittM 
DOW oobUId a dMpfiClant. AHaatoiB k etabk. mild* aad 
aad tha aolutko baa do taata or odor. 

AUanteia b a Ribatanca eccnrriDf natunllj to animal ikniM, aad 
it k alao widalp diacnbutad acDo<i( pbete. It k a OMtabohe pr^uet 
and fCMraUp lagatdad m wmU aaataeial. Whan tha noelaMt of tha 
oal braaka douD it Tialda Buckac add, aad gradoallp throoch a protaM 
of eknptiflcaUoo acid k prodoe^ Maa aad tha apa 

are uaabU to epht uria add aojr furthar, and U k, therafore, amotod 
In tha urioe te that form. Stranialjr toough, other mammah hoTa 
m thdr tteooca aa eDxjmo called uficaMi which oaddiaM vk add coe 
et«D further, aod tha meiall k tha fornaatiaa of elanlnin. a etahU and 
product of iiiafalwilkiii. Manp Idoda of pkata prodvea allaiitoia la 
Taiioue parte of their ettuctura. 

After a aoaddarahla aumber of chrooia punilMii catM had bean 
treaud euoeeeifullp and with no evidenca of initotaon or other huxofot 
•deola, a prelicaaaarj report wae pubikbod in tho Jounkal of Booa aod 
Joiat S u agery ia 103S (Bola&oeo. 1M&). Tbit wm deoa to 
aoquaiat madkal readm of our dadtnge aad to enlarfo tha aeopo of 
tha clinical toete. Hie reevll of tlie ropod, howoror, wm altotelbar 
uDMpaeMd. Xewrpapen aad JouRtale teak the dory and at Interrah 
ihrooghout the followinit year pabtiihed aoooiinta of it in their pagM. 


4M AM^TAI. OVDBT UCITinOKUK OtVTrXVTKMT, )S07 

Thto M to wkTM at pvbUoU; on tke hwalinn proportiM of olUatcia 
wd wouMd • vmI uoMBt ^ iaUnot ia Um mbjMi. Aa 4 «oMo> 
quoMO 4 lart* luanbor otf phyacUna and auffaona obiainad allantoiii 
tad oaad it clkncdljrl At thoaamattiiMDMiijriaqiiarioaotiikaiofrocn 
p«opU vaaUd to trMt tbotnaoiroi. 

'nut (ram a bafiBiniiy ia which ooly a (e* eaaea of buna tad uloan 
wen traatod axportstoatelljr, tha uaa of tllaaUiin bocacaa axtaadad to 
kulDdo UMtoMOl bj Um modie*] protn^oo of punilaat infaetioaa 
of lha eft, aiMdla tar, aeaa. tad etoath, ohraaie oetaaRijraUiia of all 
botuB, aenaaa. aaran auabun, ptwilia. diahotio aad Ttrionae ukan, 
tad eupf«aratiac boat aod X-ny bora*- 
To ShHtnla further tha fantikabla hcafing prapartiaa of allaatoao. 
without toiac into too xnaeh dataO, hot to ahow tha wida resfa of 
wottda wtudi nap aad to tha traataacat, a («w typkal «aaaa art da* 
acfibed (roB kaCamattoa aapphed bjr oar madioal eeoparaton. 

Aa eider]; wonao had an lafaetod «ya ramorad. aaddcopitoanry 
UaatziMat to radoo* tha iolMtioo of lha aya aoekat it fellrd to beat aad 
(oatmuad to dbeharta for } ycara. naalty, when tha aoehet waa 
packed with wet iMiiitnen dn^nip H mpoadod prumptf; and healed 
ia kae than I weake. 

Feliewiof eartraetioa of a dieeaeed molar tooth in a nan. (ho 
Jawbone baeama lafaelad. Two oparatuoa for rMooral of dead boao 
aad aubee^ueat Uaataeol for f oio&tha failed to check the dkekarca 
a^ briof ahoat baahaf. Alealean aelniioa waa thee uied aad 
beoucbt aboet a caeaattcai of the ponilcat diedtarKe aod oomplete 
heahnf « 8 montha 

Diabatee uleeca of tha foot are vary anpleaeant and difficult eondU 
tiooa to traat, aapadaHy when tha pabeet baa to eontanoe activaly on 
hk feat. 8 w^ uloan (nqweedy rekat hnHni daapila (ha baat of 
traatmaot. With aucb a bach^owod of failara to boat, an appScatioe 
of aDaaiota olntaeeet tiwide a proiactlvo pad eeablad a patioel to ba 
traatod witheel ccany to bad and raultad in aatia/aotory haaKec 
A BW wlih ahrooie diaahargin( X*rajr bene of the foot had triad 
many kinib of tnatmcet without avail, and far aavaral yaan walkad 
with tba aid of oruuhaa. After oatng allantota eohtUoa (or 3 tnoathe* 
ha waa ao tar raoavarad that ba diaeanlad frulchaa and aaad only a 
caiM. Further traatmaet during tha eaxt tarn BOQlha eeablad hio 
to walk eomally without aupport. 

FoAeninf aa opantioa for retnoral of a Iddaay from a woman, the 
ie ri eioe, whkb hiwl partially haaled, broka down with rneaiilarahU 
dkehanrtv «der, aod pain, and ramaiaad raaetant to all typea of tnwW 
moot ter S waafca. Daily paeking of tha wo«nd with aHaoUiio aduteea 
broucbl aboot oonedwabla nhaf and aompUta healing within Id dayi. 

hienownenrl; 4 yeanelneaallantotB weafiretaacddukaDy in the 
United Stalae. Ia that liasa no rapori appoan to havo bean mada of 
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UXT, hurnhsl «ffwl hMug lomi. A Imt pnblnhW fvporte ot iwdto 
Are Uginninc lo Appow xa Um iMdicAl Uunture (QrMbAwn, 1986; 
Ka^aa. 1037; NicboU, 1M7; Ric*, 1906; StiwmAii. 1M7). 

TW pubUeity thm* wu firw m frc^cBtljr bj Um prm to tb* 
diMOTBiy of the boaliac pcopcrtica of AllAotan mt«rMt«d not onij tbo 
nedioAl proCtAileo and Uw Ulj ta i(o «#• but aIm a Bunb«r of 
cal uid phArnuMOtfeAl mdomm in Ua prodoetioa. Witbia a £•« 
OKAthA AlUaictn wAi offored to tba modkal ptofoMooii a cf^otAllinA 
torn, to oolvtwo* ta otatnoDti adi! bi Autfual joUjr prapAretioM, A&d 
II b BOW bcbtc lold in lablM tona wttb ekra (or tU tMbnwtof 
•UmiAch ulun. b Iho oiDtiunt Aod jdl^ pr^MtAtiMB tM A al o *a 
EDAAt b* ifiaAolT«il and eoaewitratod ia boi waIat ABd Umb iaeor- 
pentad wHb tba otbor mAtAiUb whkb maka «p iba baa. Ora»> 
bAua (1936) dat ed b oa iha prow ta datail. An oipMn ant stada 
BMMlp bjr addkc polTtaicad allantM cctoIaIa to aa oiotBunt hmt 
abaadj prepared vm ccmo pkoad on tba lAarkat l«r a tbart tima. 
Sucb xoiitum an iaiflocttve, cnpodanj wboo a Kniaj bare ■ uiad, 
baeaoaa of Iba ■naolubaUt 7 of allaptola asatpk in IhM «r»t«r. Tbrotiib 
^ (BUrpriM of phannacaatiMl iadiialiiM tbata ia aow ao diflieulip 
in obtaniac alU n tota pr^ucU in anjr part of tba Uahad Slataa. 
Orer 80 aDaalaa prapatatiooa kava baao adrertiaad (or Dodkal uaa. 

Tba amount of allaatohi boinir uaad tnadidnAll 7 bi tti oarioaa prepa« 
ratiottt ia rattiar aurprauic* Acoordini to aulbcBIk aalaa roporto, 
aboal 800,000 graoM of ayathatle allaatoan ctTflab are now Mag 
praluodd iDBUtfijr. Thu aimmi vwld 140.000 pmU o( 

0a4 ptrocai lolulM, tbo u«mI toocwlimtica uaid rfinkally» or orir 
500,000 outum of 2-p*«Mai ouitiMot. It rrniai to b# oom «kiolbir 
tho popularity of aUaoUdii wfl] roolmtia or vhrlhar U wUI ougor tba 
fat# of flMBj otbar mw druga aad rraluilljr fall ioio diMOOi At toy 
raU, Ui« pr«Mit Mfocm to ka diaeovary b miggnt wmruim* u ia 
atroag ooatrtii lo tho fiTw to Ha proHooa diaeorary by 

Mooiliatar b iha rooUof ooiafray. 

Tba offootivafioia of allaftlo»n tn ■iiambtiag boalbgp aow baing 
Oitablbhadp bd lo Iha poaiibilUy that olhar aabataneoa with Uurv 
poutae pfopartba tbo ba (obikI ia nuiaot oxortimia Tba 
grophie diambal (araMla lor oUantob b: 




±i 


Tha lida cbab Nli*0>-NIU npoo hydrolyak throtgdi fka addhioa of 
H fmn watar aady fonaa uraa* NUrCO-KHi* Uraa m prwcit in 
mittOt auMtiono aacl wm lhacafora ooaaidarod to a ppawblo baling 
aabiltDca. 
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Aeeordinf to MoraWl oaJ DftTM (1014) Mtd Fovva (lOM) um It 
pfi in bU firrm nnd tianiM of Ui« body. In Um bk>od and 
Ijvpb is* eoaocotntnn U wunUy UtwMo O-Cd and 0.09 p«re«nt. 
TU oeeamoeo of utm in iko tiMmo ood tbo bormloMUMM of 

H m*d« H MiACiMr ntonaUnr uilnunM for ozporttnenUl study- 
Ttimnjfh Um iaioTMl Mxl oooponOion of • nuabtf of itUyneUiM sed 
MTfOODO • woaA •ololMo (1 potMAl) of UTM Ib wolTf wu ftron 
poiinunnry lasU. Thin ooMontratioo wu Uur cfcinfod to 

2 portnnt. Tha uno typ** of ckrank dbcbnisiBC woondt w«r« 
trwtod M with oUaatoixi. 

After 4 nunbar of appliutiou it boetiiis ipporanl Ihnt, Uk* nllnn* 
tain, uru pooMuM rtOMitabk hnlinf cAnraiciarialMs. Tboedorof 
tbo voundi wu Jactuud, ikoy bofoimo cIosmt, and huliiif pco* 
eudad pcouptly. In «rd«r tkai tka um* tMotrami bo fim 
Tooro tute, Ibo nunber of our modicol coopmtan wu 

Mufdsrtbly ine r ouod. Hio tiutiMoi «u oppUad by ib«m to o 
front Tkriaiy of ckMOM to>f eondiUono, ond tho bonoOrinJ 
noolte oppoarod to bo aouawhot mulor to thou obuinod witb 
allsobMii. 

Boyeed tbo fote that alUntoin and iiru have healisf qnalhui 
apparulty dnaalar b their aelioo, to kao no« bnn ahown tftat t^ <#or4 
of to dw to tba bydrniyito of Ita lUa «hda to foisn urao. 

Thai ooMoptioa neroly Initiated on bvMtifation on nroa. Alasteb 
may bnof abovt ita affacla ihrooffa a dilTaranl aat of rancUoaa. 

Ona of iIm rwetkan of alUateia, boworar, ia ita hydration by an 
totymo eallad allaatomaaa. Tbaa onayma wu dtoeoro^ and naated 
by Feme and Braid (ino) b llioaoybM and later fonnd io a rariMy 
of plaat and aaomal itoouw, Bxdodbf noma Inuete. AUanioinaa* 
roMte «poa allaatoin by Ibo odditioti of 1 motoenlo of water to fona 
aUanloki acid, u fbOowa: 


im cw 
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Swanf^ enough, wharrnoalUntobbuono aldo abate NH-€0-~NHi 
aBanloM odd ku two. AltontoinoM to oot known to oeeuo in 
mamenalian iMuoa 

Tbo uaual coMoption u to Um occurrax* of arm b Um aninal 
body appoam to bo that to to a wute prodwet cady and an offleient 
maasu of aluBinating anma ntongan. Owiof to thia doaply rooted 
bettof, to bu bean, and atiU to, difBeiilt for teteOaotual and adaoUfic 
p wo ou to fiup tbo foot Uutl UNO to not manfy o woato prodwot. 
Tho ptaaontry of Kuiopa and atandar daaaaa threacbout tbo world 
ham for agat avaBad UKtraanlru of Uio boalitif prnparttoa of artao, 
and are today tedi miDf uiino on wotmdo for that purpooo. IW- 
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<|ii«tljr ia iW fotUor* wid >otnt4iw io mm^y* amI lu«tcnc«l vnttngf 
nfMVooM bare been niai5e (o Uiie pnrtioei Sueii rUUneote bare 
been traced Uuwi^ nmlteral tosea back ta the writiaca el Cbla, 
17S B. C. Sacorde hare bam foand tfdlm te aheir iWl ereei tha 
aaeiittt Bab^ieAiaaa, abeat MO B. C.. iadutfad ia tha auM pnwiMe. 
Sfana the mafai p eaetitakat of «tiaa» aaxt lo va«ar. to una» in aboat 
3 pcireot foecaotratoon, tbie wce eat nmedf fee neabeeiliiif wtxnda 
new appeal* to ba batoiafly aound. 

Ttoe saatbod of appljiac the area traatrant io onr aiperimanlal 
week VM on (aaaa dnetoage ihoroo^tlj wvUed with 3 peroeat eatie* 
tloo. Um aana aa fat tba allaatea trealneeL Uraa to a Mahta, bUad» 
aod Dookixie wbatance, aad do npoct of av iU cffotl freai lb* treat* 
mint hae b««« ret e i ml . It u my eeluhl* in weW and a <«wc«oUa> 
lion hiefa m 40 peraeoi to pueaibla. Many kioda of baoteria eoitUio 
as aoijiM caBad ureaea, wbkb bnaka dew* ana aod nlaiMa 
For that rtiaeon sUriie water eboold be weed if the eelulieo 
to t» bo k^t for aome tiaiaL 

A npoft pubUabad ia the Anirkaa Journal el Surgery, Aufoit 19N 
(Rebiaeee, 106), oa the reaaeriuble t^*****^ propariiaa of auch a 
OOBBOD axcoeioiy eubatanfle ae urea acain lotareatad may of tba 
oaw a papac* and jounato tot (ba Uailed Stalaa, and e«oe more a cea- 
wdarable ameiaai d pabbetty wee gireo to theee aoipecwtaata. Tbe 
nrult waa a anda trial ol urea by Iba medkal profeaaion tad, happily, 
with cooilrautMti ol oor ranlta. As artkle (7 Bogart (1987) oo 

hat auoeeaaful vae of eree )>«a already appeeml ia the taadirel pnae. 
He refer* to lb* oatataadtog baaUng flTaatt ba obtaiaad whan otbar 
Motbeda bad failad, aod eoodudaa aa fettrwa; 'It aaaiai naaonaUe 
to aaawa* that a saw aod racy potost faerter in the heeling of indolawt 
weundt haa boaa added to (be armanaBlariuin «l lb* •urcaoo.'* Still 
OMr* NortBtly (IM7) baa raportod boMficaal raaalto wilh 3 

popwoi wee aolutaan io the (lealaMBt ol infacted eeoditioaa of (ho 
BOM, oar. and (hioai. 

Narar^claaa, a oertaia atneeat el ahoplktopg naturally axtoto that 
urea hea auoh hTaling p ro p or ti ea ae dowribed. Holdw and UeeKey 
(1QS7) anggoat that w* are tntolakcB in aUributlag baallag oharnetar* 
totoca to una. They obtainad good neotia with rtnng uraa aclutaoaa 
b«t bdiere it to be doe aolafy te the adrant aod baeUrioelatto adtaa 
of atrong itm. 

Ibo tiodeooy to doubt that urea haa boaHog pewan tad tbe nag* 
Uet of thk potent ageot, daapito the eaiMMive badcgiotiod of ueaga 
b uiba, baaorn* atill mar* pnoonaend wfam eoat/wtod with the 
giMnl aocoptaoce of ito nuaMtowi aod mnariubla naa io ioduotry 
phanaaey, a* daaerihed by Barlinar (1999). TT^ia akeptictoEa aod 
negiaet are 00 do«b( duo to tha Irag oaaoeiatioo of area with animal 
azentocffta. Urea i*« boworar, of eosaowa oeeunuBO* b plaota, aeoao 
n aao a a m 
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oi wtikft 4 i« uMd ■* foo 4 . Fourcfor ifid VMqwAo (ITtt), who 
tiiMevMrvd urM, fbuad it fint in unM and uaWtaoat^fy ddM h 
**tti*«.” Tl« ttlVKi* aUMlMil to am could pcw&tjr bo mnorod 
throuitb o fiiDir kaevMco of ito chooiirtry and ilo ncaoricoblo po4> 
tMo in pbjmiofeigr oftd iadwUy. 

Um wH ibo int oTfuue MbotoMO ootr to bcpfodoetdortifidollr. 
TUi biMonc ocMercoMOt br WiAblcr (1838X o'w • mtuir >co. vm 
0 di»e»<r «*7 of kr-TMebioc toaporteoM. It opoocd tho voj |o tbo 
proportUon of otbor o«B*ok tobotoiw Um Bunbor of vUeb boo bow 
cro** to aa wonnotio oxtaat. It ako ahaUMfd tho brNef oonuDDOiiljr 
bold at that tana tkat orpek «ah«la»eai ata tka nauk of a laijratari' 
euc vtul iorei riiiik ee«Id Bot bo dopknUod b Ik* laboralorr. 
Wcncr (msi aaid that if Ik* amDuol of atud; dovolod to Iko cbm* 
I0I17 of a oobfaet ia ao/ iwdioatien of ita ia]portaB0*i tb«o una moit 
lok* a bi|k pkea in that ttpfd. 

Vodw tb* prtMBt ciromtanoaa, tinoo urea ■ now bmf oocd 
elioMally, k inifbl b* widl to noMDUNr that tba una of eeiamana 
and pkurnacy k a ■anafaeturod pioduet inada b^ coanbaiaf 
two aTBUtolic paoi, awneBia aod oarkos dioxfaky to fom «m. 
00 a plan ttyrtoDin* pfOdoH. CbacnioaUf |rur* ana mada bj 
thk proccao k oow bcasK pcodacad oomnarciaU^ in ibo Uoitod Stalaa, 
and tkouaaodi of toaa an uaod anooal^. Ita Thiaimm k fraatlj in 
ka facer for oxtanair* obiirat uaat It eas b* penkaaod at «*■<» tkn* 
in l^mod boitka at 90 Mok and ii 30-pouitd eeatasm at IB etola 
a pMod. Ia IC^pouod aoktoro p ro o f aada tbo prir* k redooad to 
Um utniMly tow Ifiro of $ eala a pomd. Ia eencanlntioa* of 2 
Id to parunt tho eoat of daily applicaticm to oack patkat k. than- 
fora, a* alifbt n to ba a l mi t »«^bk. Bocvt (l»B7) Im uotd it 
b a tr ow c ooktiefi, aad oran b c^rataliM> ban in aoma vary mktaat 
ci^ with cood maha. Eran in tha*» coocoDtcatioM th« ooot •! 
datfy tnatiMBti m enoodbcly atWil. 

Owing to Um bw prioa of eenunwrekt area, h appma to b* pcacti* 
oaJ to maka ip a dihu aolutba of k in a batktob (RohliMOii. l«t«) 
for tnaUnaat of c aaia af aaUiMaca aanradary iaiaelkiiio of the «>rtn 
following ao iniuiy by pekaBo m planta, baaei allaek, baat biuna, or 

M&bvn. ExtcMTO apphrationa of tkk aort baca already baan mad* 
m a m*I* vith good loaulla m tk* treatmant of arrtain ggooral* 
ued *100 coeditioaa. At Uuta k a wtd* rang* b tka ooooMtratioa of 
ana that can ba ctfeadTiaj. ao and anwani appaan to ba 
oaeaaaary «kao nalrbg up a aolutmi in a tub. Two doubk kaodfsk 
of tb* oyttek ba** b**a found lo naako a aalaafaetpry toMantnlko. 
It abouM ba nmambmd that vkao urn k added lo aatar tb* im* 
pWBtun k lowered aomMrbat. 

t'roa b amotmta up to 10 or 19 poraant can ba bcerponiad wib 
tkitnuni or ^Uy baoM with great maa. It k manly added to tk* 
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wd tborvughlr wU#d Ii cm* aI oon* at* •ofaiioft in Ita 
wAUf Uai it prtttni. 

Df^tt tfct ck«|iMAi tl tirtA Add Um aaia triih vfalob U caq Im 
BM iU mtp a phArn^tulMAl |«oduclv il t* liUl mpDp«kr. At Cba 
prwni timt oal/ laur urtt pritpumtiant Aft kaovB tp bATt boto 
BAdi. 

Botti ifikDloin aaU urea vtun tmdinalvad tr* wtkita ia eclor am! 
cfyiAalliD* ia hfw. In AoUtMt ar* oolcriMt aa<i o^M. 
Allan Wn. bariog no Usie, ia M^aaalljp aM«f>tahU for tmttwni to 
tb« tDotith and ia now b««c uacd <ctlaojiv«ljr for ibat puipooa. Su» 
man (ltt7) baa pnblUiail a aatUa af <aa« bialocMa «a (b* 

noeaaaful aaa of alUatoia b (ba fraattMul of rebtUnt ufMtiooa of 
tbo amitb. Weak aohaUeca el una, froa 1 lo 2 paront. have 0017 
a mUdfy unplaaaaat teat«, not «o iMko tb«n ona^dtabb for 

oral aacv and aadi aohitiooa ai* civinf axcaDoat raaulla. In ao«M 
caaa vbm the taste ia obJactionabU a fiaTortnc material ia added- 

NatUMT allantob nor dilute area kaa %aj direca bactarkidal prop¬ 
erty; yet (bo baeiarial eavat oaually fOM dovn in a punileat vonad 
wbfn ritbir d tiMae malrrlaJa b applied. ILey bare no proieolytk 
«r dnaolTiaff aclaon, bat nocsetk material in diarbarpm vmoda 
befhu to dia^poar and tbe ironnd boeoteea cleaner under treateaent. 
9ucb flffada, t^nlora. caanot be attributed to any diroct aebrity 
d ttieo* beaHng apnte- It bae bcon e b ee r rod repeatedly, bouerer. 
tbai tbay Je •(imulato grpvtb ol gnaeUtMi taeeue barny an abus- 
danl Me^ mpply. Tbe probabiSty b, Ibcrefore, tbal tbe elMariac d 
tbe wound ■ predueed mdiractly throng tbe stimulataon oi an undar- 
lyiof frowtb d healthy sranolatioa (Mane. 

The fate of a now drug ia typically uncartoin SooMtuiMa ite 
nMcita are ortrempbaabod and aariy reporta d good reeuUe cannot be 
dsplicated. Not fulbUiag oipeelalMne, it fre^eoUy faDa tnlo die- 
reputo It wee tbb tbat led a protoaaor d pharteaodegy to ae^ to 
bar BlndantK *X>«itl(ai«i* auba hnate to naa a drag white it ■ new.** 

Tbe truth cnaaot be aToeded tbat allantoin oooe ftU by the wayside- 
Tbia was net boenime of dmppeintmeat in laauha bat tbrouiA en^t- 
Wlib ita merite still untMted cocept by Maealieior and bia aaaofiatea, 
it forgetten. No use appears to bave been aeade ol its healing 

powsra la tbe World War erbicb began 2 yean later; aad no mentioo 
d it b« been fonod in any voiles on pbanancoloKy. tberapeeUci. or 
palboiogy. Strangely enougb, tbe reappearance of aManteio ae • 
tfawapeetie eubetanea baa b«n in strong centraat to ita erigiiial dia- 
corecy. 'Ibia timo, bring aeoampanied by an uniiaual amouni of 
publtetty, tbe oppoftuaity to teet it tlifenaglily bee been poatble. 

Uiea> bovover. Is in a elaee by Itaalf ler largeacala trearmsnta, 
either cmliaa or msblaiy. Ite cbtepnim, ite arailabUily in Ion tela 
1 / iwirid, the aeae with wbiob H goes tate solutioo, ite ha m l i esp n ii 
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•TM w atroof ecAMAtrstiocM, utd Ua tAaotiTanaai ia MimuUttBf 
haaKfif rnak* um aa uanwuQj ntf—ttng thmpMtie afait Om 
mi|bl coojwtttn vIibI ila eflaot have beta bad it btao UMd 
duri^ lb* Wcftd War. If allaalcin mIw do b«(la to dlmlwhh, «tio 
Mod ao« look for (or o moao (ho ^uoUtlM «i Ht tstroordinorT tthOBkl* 
ea] owociito. ur«o 
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TilC AIMS OF TIIE PUBUC ttCALTH S8RTICE * 


ftf TkiMua Pasaut. M. O., Pbae. D. 
Smftm Ommtt P«Mm /taM Smtm V. 8. X 


II b • acul hoQor for uxj mombw of mj ppaluboa lo b« bMHMod 
bj Udo Tww cobk omI ngomu laottlotiM of boniac. 1 Uik 
dtgno with profoiiOid groltlMla oad o p yrxootion. rocognuuig that it b 
kai of a ponooal trihoU thaa It b a rewgiiitioii of tha Ktowiag is- 
portaaco of iba apockliy whkh I rtprwt. 

Lika tha FbiUiMpkia OalUfa of ntarmae; whoae ooa buadrad aiaf 
MiUaolh aantTvnary we are eeMntinc todajr. the Pobhe IlMlth 
Sarnoa bad iia birth bora ai PhiUMphia. It waa la I7M vfMB Jete 
Adame waa FNiadant, that Ooi^nMi paaaad “aa ad for tha taW of 
■ek and diib ia rt waiaao.*' Uader lla provWoBi a dadaelion of 30 
OMte p«r raoath waa made Irocn the wagao of cash mBuii oa tha 
Mwrhant ahijM of lha Unitad Stalao. Iha fmie war* defwaitad with 
tha eotteetor of eualoma m a manBa heapital f uad and uaad to and 

oporiia a eerHa of b^tale m lha prindpai porta. 

Hua waa lha hagtnaxng of a Fadaral ntadioal aarviea^ and, iacidsn- 
talljr. tha &m haalth inanraooa ayataai. In tha lauar eocmaeUon it ia 
laiareetlag to aota that altar eperating for aearij a buadrod t**>* ** * 
«ooUibalor 7 achaaua, fiMooad bj amplojaa <o«tribacioiw through a 
pay*roU ebadc^ff. it waa replaeed bp a temaga Ut ea tba Aipa. vk, 
aiaplopar pajinaata, aad latar mpportod bp ganaral taxateon, via, 
Suta aodkiiu. Ha lanaa "Wllh inaurtara'* aad 'Slau Baadklna** 
bad not pat htm eotnad. In faet tb«p new eoasota mw and radleaJ 
departuraa la niodkal pnctiea, pat WDoa 17M we have had ooa or the 
olhar fonw of aooialbod Baadkaae for thee ««m group of wage eariMr*. 
Froa this diaoaiiDeeted epetom of maiine bootatak. a national MarcM 
Hoopital Scrviea gnw. Tba dootora ia thces boapttab freqaoatip wart 
the lint to diicooea nod treat esotk dbeaaee. Boc a aee of tkie thep 
ware ro euuited bp loot] health aatherttim wbea pallow (ever or rholw a 
threatened. Tbe earlier epelaa of 3lal»«peral«d tiuanatine etaliooe 
lachad uaifonntp, asd bp 1909, it beoama obviooe that thoa ebouid bo a 
* Fedecal funetiee. 
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p«Ui« ImIUi ilMlf ia * n«« «Mbe«p«, it wu a«| oatU 
19W tW UBM “Publia Haklth" »M ftdiM to thia I 00 * 7 «u> 
otd Mrrko. Sum* cbm progr*** b«i b*an rapid in derdopiof an or- 
panimtaed vhish in fact aa wall a* In oatM b a Federal Public Health 
Serriea. 

On an occadcn lucii aa lint, «M b MoipUd to rvrlaw and apprala* 
cb* bcalfteant arcoit ia tb* tong a»d dbtinf ai i b *d buai>r 7 el tbc or> 
luuaatMd «lneb I ^ve tke bodor to ifireet One could properly dwdl 
with pride over the plooaer atudiea of Banty R. Cbrtar in yalloir ftrer 
whwh pared tbe way for Waller Beed'a dbeorety of moaqullo trana- 
aniaom; or tbe epocbal work of Jo*«ph Ooldbrrfer la ateaUMhlnf the 
aetribmal aatnta of pdbra; oe th» uiiqm eotttributioD M Edward 
KriDdi ill tukrotnia (h* to cha colj AttNokaa wtoo toaa dtocorcml a 
dinw>i ImdA tl»« mnm, ■ittood <if Iraniottitooa, immI T«elor, and 
•aimal boit)^ or rmot iten-ptorto i«U iprajr <4 Qiartoi Amn 
•tm(4 wUcto prtrwita polto«r«Etto ia loook^ aod offm $0 BUdi 
bopa in MWp or tbe comfmwocw of Sponoor and hto oo*wo«bm tn 
ihiir woeanful oraitb for a rwoam to prorrot Bookj Mowataia fpol* 
tad fartr. othan ia tbe Publio Haaltfa Sarnca hara ooa- 

tribuled Bueb to tehntlfc knowlodfe of ditetee prermtioii. 

IVagreea b btiag made in the eeetrel of the emiraal diaeaaaa. By 
one bborioua alcp afirr aaothrr. we are axlcadinc our kaowledc* <d 
aental iUaeae, aad el caaoer. 6 b»ee IttO, we bare been wockaof out 
the neat «ti>faetery bam for cooparatioa with Stataa in praridiaf 
better health terneae for the peopl*. Aa a raculi, prompt rffeet baa 
bean gtreo to the bealth pcoeUaM of tbe Social S^rity Act luubr 
which ftADUrOOO b beiac granted to tbe Statee for pebbo health work. 
The DobiKMlioo of forcea to coinbat the threat ol epadamka ia Iba 
wake of leoeot Soedt ftrae aootluc iBu etr a ti ea ol tho eueom d mod* 
aim public beallh effort. 

Appropriate aa it mi^t be to derail upon lay em of tbeaa ermie 
in the blatocy of tbe Pebllc Hcaltb Serri^ the title ol my p^ar aad 
oty own iafiaiabou impel na to eeailder what b ahead; to dbeoaa 
tha aimain rbw and tha BMthodi by which tbeaa aima may baoome 
actuaStba. 

I akall paiiea only to roview bcMy tba ecaaatific. aocial, aad aco. 
Boanic baaaa upon which our boaltb aetiTitiaa rmt, for u aiatad in ite 
prafaea el tbe ceoteaaial volnme of thb ooUege, "The hbtocy ol y«»- 
Urday loreabedowa tba axpanmee ol today aad tocDorrow.'' 

Dining tba paaC century the eplrlt of Inquiry in raediam haa 
replaoed dogma and traiditks. Tha atudiai ol Pwtcnir, liitcr, and 
tbe beat of other adeeiiete bare traoirformed mob tan a no baa than * 
hu tbe power of rtaam tramfonnad tnduttry. A gaotratko ago a 
doctor with hb Mddkbagi could moompam meet ol the tbm amilabb 
modioa l kaowladca. Net ao now, wbw it b a Hle^ work to ■"irltr 
imt ooo ifocialty. 
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Him growth <tt aeuBlific VnnwU(lt» luw nuIt^Jwd tbo DuiAlMr of 
tbio^ which can be dooe to prevent ud cure diMeee. It elw hee 
incfeneed the eou of tnedioU Ktriee. puuinc *uoh eerrke bo^d the 
reech of ea tPcwMTtf nuaW of pee^ Moreerw, our tnnrfrr fraa 
■a efruruB io u induetrul i 7 »ien, with werkere depeAdcnt «iio« 4 
deilj wece enlfictetit eolp to meet cuneoi moiwMry iiTinf enete, Ue 
r«nJl«d to the webStf of toeajr dtiecne Co b'q' tnedicnl onre wha 
the wee** etop. 

Cheniinf eodel eoaeqiu eko nppir ea edditiocei bode foe pubUo 
beelth work. He ftowA la the eatiwent ae^net aSerioc bee bea 
BMiw rufed duridf the pMt oatury than ever before in the worid'e 
btotory. The eboiitioa of eUve Imle, the (rowih of popelir edoee* 
tka, end the deTelopmeat of namiee of poblk oeeieCaiHO ere 
cxempUe. 

Modwn adety everywhere ecoepte a on obUcotka the pTorMao 
of the noeaweiee of life for thoee who ceoBOt provide mob neraeiiii 
for UmbmIvo*. 8u»ea medifi arriw it • neeanity of hfe, it w only • 
•mell eiep to eoeopteace of the priodple that ei^ eervioe aaC be 
aade avuUUe by the waaiuaity for thorn ia Deed. 

There ere eofat modomM) reeinne eleo fa health een dc e e. A dek 
iodividae] mey beeoaee e burda opoe eoeiety. Good hallh ie a 
iaportoat falor la humea rfOde^. The tmeuaal of dltoeee h 
DO kofer e ooocem eoMy of the ioi^viiual who it ab. The mi* 
munily a e whole hee e finoMie] etoke ia uatraled jUnae.. Tbae 
point hoe beooine clear in reecnt yeen a we have eoecfCnd a e Mtkn 
reeponiiUUty for provUhif padna to the Jeyadat gtoupe of the 
popnletioa. 

There ere wMi&d eciaUSc. tociel. ad eoonowao reeaeie for inore 
Hm,! I III III ottentioa to the public bmlth. I thiak «e bnve reec h od e 
ctece in our dviliatien wha we mat ecoept a e mejor premoM thet 
dcimne diould here u eqiul opportunity for beelth ee a inhaat 
eight coequal with the richt to liberty ad the pumit of h^pecae. 
To reallje thie Meal la a bread aha of the PuhHe Health Serriee. Ike 
methode we ua fall into two meior efivinoBe, liret, the belter epplira* 
tioo of edattfio knowiedge fa the proventioa end com «f J ieeai, 
end eeoend. the aoqieieitiea of new kxiawiedfe. 

Withfo the poet 2 yan, a good etart ha been made ia the dM 
vekpaat of a oatienal hedib ptograia. la the Sodel Security Act 
fa the fine time, the Feder^ Ooreraoat declared a voo tc Bu i n f policy 
ef eiaitinii Stata aid loahtia ia providing better beelth eerviee. 
le ba been reialively ra^ to iaauguiate ihoe work becaua mwe ISbk 
the Pubbe Health ServM ha bea eutheeiad to eooperate with 
Stata ia the pcorcatioa aad ooatrol of ikreea. It ha bea poaeUe 
to work out health pneraa ia every State a that the Stata retain 
a full moauie of rerpoodbility for tl^ own health |eoip«ae Mibi«t 
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oelj to iMfiifnc ■iniww vUniUnli wtdcdi h*va bMB ac^aod upoa 
jointly by U)B State bwlUi oflkcn nod lb* Public Ucalib SanrW. 
Tba |li,M)^000 b«lB( gyaated by tb« Pubfie Hoaltb Sarnot and Um 
O biktrM’o Bumii k prodtMi&c ■iciUfiflmt mmIu in better bMltb for 
the people. This eppropmtaoo. hovew. rnweeenm only about 10 
pereent Um total oeet of pubbe bealtb vorii. TLe maol aAttonaJ 
eoefareDoe oo ▼■Mreel itieeeM eoatiel ealbd alteettee to tbe noed of 
fitater Pedcnl taurwl In (ba ooetrol of tbeee and other diMaem 
At tUe eonlmoca, It wm eamaetly reoemt—dod to the edteiiue' 
ttatiea that aatberuaUoa f«r ttifiOOfiOO be (iven an appropriate 
amaodacote lo tbe Sodal Secuiity Act, to be adnlAbtered by the 
PubUe Ilealth Scrrioc. It ««• aW tba apinloa of Uiia coolercnca 
that the pareeolafe af Federal aaaoey teveeted in tbe proTCBtloa of 
diaaaea aiwuld nat ha baa than tba parraotase iaveitod in tbe rsra of 
depandntta. 

Wa muat Barrow tha fap botwacB what we Icaow and what we do 
is puhfc health. Thwa an maier eauaea af diiiaaa and death fai 
retard to which preecot ooraaiuiuty acUoD la totally inadequato. 

The eeatni of lyphthe m a potable eaampfo, With the reoeot 
(TMt iooeaM ■■ public tatamt io thli eubjaet. It ehodd be poMbie 
to naka thia a rare dtaaaaa witlua o«r teBintwa, Medical and pubbo 
health nUKi ele are e«nwd ae to the Method i . raoeest nederence 
drear a aatlae of biua priata which tvaiy State and arary oeaMavnity 
caa l iliw. 

Qutorr eUDde eecoad aawnf the eeueea ed death. Tbe eaiwe of 
caaccf ii aat yet kaeva, hot many caMe of caaoer cob be eur^ by 
many kaowti t aethade. Rxprrto hi thee Md aelimate that 25 pereaiit 
of eaaoer death* eouU ha praraatad il all of o«r knowlet^ of 
coQltol ww need. lVoStaUabaraaee«tit«deoiBaMajmreerraif>o&. 
ability for tba traaUMBt aad cun of oaatar tbroi«h proriditat puUio 
farilitia far theaa in aead ol eara. 

Pneanmnia rania hifh aacme the eaeaae of death, but reoeat ece- 
eoUde adraooee petet tha way to prerattiiit many each daatha For 
•araeai of the nio*t treqMat typee of poouaMola, an uaprorad 
tratad eenin hae been dewale^ whieb ie quite cffeetiva Moreover, 
a rapid loatbod af typinf tho dieaeaa toaka* il pombla for thoea vittm 
to ba loeatad prenpily which are amenable fa eeruBt Uttrapy. 

Tha ooatrol of tubereuloale la a iob half doea Thla hae 

been reduced by two-thlrda la the pTwet eeotury. We have bow 
r a te had a poial «hwa we «aa look ferward to tha praetkal rradkatioa 
of tubewloeie, 

Tha laadkal aara aov bainc fumkhed lo tha dependent troupe of • 
the poputateM ie poorly orgaBbad aad Inadeqwate. There ninet be 
tenirel eeeaptaoee of the pnacipU that the inntitit eare of ewh 
depadcnte ie e pnblie raepo^bttity. 
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* FMttitUi lor ditffioiii aimJ tmtawot of dbooiw frtqMod^wv 
la^tnny p«rtic«lAri7 u tb« ninl uoM. W« Mad • gnat astaiiMOo af 
Uboratocj Mrrioe^tbaprvTiiioB of keapUalapaitieiilui^ia rural araaa, 
bMtar orgaoiwd dirpaosuj atmMa, a^ a batlar taUfratkn of priwta 
aad p«Uk affert fai tha prarfatko aad trcMnoDl of diioaoo. Aa • 
•atiotia «o ifaouU oaok ael oalf lo laoVa rrxdifo] can Boom availaUa 
lo thoao m Mod of titeb car*, bul (OMtautlj to took tbo Inpmamait 
la tho qtialitj of laadkal wrka. 

Tka PuUk UeaJtb Sarrioo itacff v3l pla/ a reU(rr«ijr atnall pari 
ia tho hoalth adraBMoiool of tho futura. It aboald ha in a paaitka. 
bowovara lopconoto, o«kt, and adnw In iboworklDf out of Stata aad 
local boilth precraiaa. I am Uw loUf—taJ b) Uia bIm of tha ocganba- 
tioo I rfftfMBt tbaa In tho braliio It wpotowU For nioaj jroofo, «a 
boTO (iron la opportuaitj for a caroor Mrrka. \To and to attract Ibo 
biat of tbo neidwal (radoatw, to (it* tbom omrj ofiporiunitj far 
profwidBBol advAiwvncol. to train ifiocooliott In all lAiaeo of our irork. 
I draam of a da^ wbn tbo Public Iloalth Svrioo v9 boTo a eorpa of 
man and voooM aboM ahOitj ii not ourpaaood or oqudM bjr oajr other 
Bi od ka l or btalth orfasiaatia* m tho waold. 

I baro refernd brieflr to toano of tbo rrooarcb waefc of tho Pakbo 
Uooltb Serrieo. Ptano on hian( drawn tor a now National loatitato 
of HMltb to bo located ia tbo carttoaa of Waibinftoa. tha hoadquar. 
ten for aO of tho raooarch work of tho Pubfic Hoalth Sorrlco. Thlo 
dwuidboBWCOtbaaaroocarcbiaocitatMB. It ohoald b« abo tbo hood* 
qoarten lor tho Irainanf of oar poneouid. It ohould bo tho Wiot 
Faiat of tho Pablie Hoalth Amj. 

Tbo najor itooulTod p roUemo of boaltb and diooooo ibould bo a 
OOMM of thio iMtiibito. SekattAo worfcon from olbw UM t i t u t i oa a 
wU bo fxoa to briti( tbeir problama boro and punuo thrir otodiM wilhm 
ito walla. Otbor ocacatMte ibould (o out from ihU batUuto to eiber 
inotitutaocu of tbo eouatry. Socb a ooaitaat IntenhiafO ibould pr»- 
inote pweron. Many naiarch problonu of today are oo eoc^dNi 
that It io inpoMblo for an Individual worker o»d fnquootly ii U 
««wpfwiib1r lor onjr obo oigaaialioa lo dool ade q ae l ily with Ihcon. 

Tbo Fodtoil OovamaMat b la a poMtioo to kod its influonco in 
briiciBC UCMbcr Tartoua ociaotiolo oeocarnod with a conineo ptob* 
teen aod {Hwaotii^ joint aad coordiaated atteok. Already wo ean 
poiat to pfocroit ia thk fl4d of cooporaUvo roMarrb. for 8 yoon, 
five of tboloadisc ayphilolocMtoof tbo ooualry havt worked with tbo 
Public Hooltb Sorrioo ia poedioft tbiir k»o«kid(o^ tboir Boatertll, aad 
tholr nocimoi lor atody of lypliilla. Vahiabla additkoa to our knowl- 
. cdK* bare cobm aa a tend! of tbano eoeptrativo rlinioal otodiia 

Tbo pr^Mn of drug addktwa boo bw tho oobjoel cf joint interoot 
by tbo Pnbbo IlMllh S«riM aad tbo Natloaal Ktoaorcb Council. 
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Om «/ tlw tioa ii to dmtop • lyathOfa dni( wkieh will hftoo «Q of* 
UMiflrt>MoofBtondiiM)iri«bMiii»hohivfonniieqiMllte. Acbankt 
At tb» tr^rantly ci VltfSoiA Ikao tyolkotisid a mbUmt oI anmpana^ f 
Hmm w* btioe tM(*4 «e ontmdi««tl»» UMrtndty of BiioUgAo amI 
tbooo whkb poaod uusul lata on btaof triad oo patianta ii Maaaa- 
dujMtta. Sinflar ooopcntiTO ttvdiai aio uftd« waj b coocar. tfiia 
priaapla can bo apfitiad to masiy probUaw. Il it ngr bepo that ouf 
liMtoota of Uoallh vtU oxtand ihta priadfda iridatjr. In addiciiMi, 
prenarixif atodiw tbouU ba w p pwtod bjr ympta-to-aid akof (bo Unao' 
which hovo pcoran profiUbla in raeaot jaanL 

mruMAKY 

Tba aiw of tbo Psbiio Ilaalih fiarrieo aro aoaUjr •uamajuad. 
Wo aecic to nanov tba fap batvaao what wo know aad wbat wo do, 
aad to axtaad tha boondariai of knowladfo of bcallb aad iiinaar Wa 
oundfot wQl pla; a mall omparod with tbo told job to be dona, 
Wo Mih br euniidvca aol «w bat cffloieDcj, not Ufal aotbori^ bot 
tha oaobdcnea of o« coUaaipiei and of tba paUie wo aarra. Wa bopa 
that our ahna of todaj will ba "dio eiperUMa of tomorrow.* 


EXCAVATIONS AT CHANHU-DARO BT THR AMERICAN 
SCHOOL or INDIC AND IRANIAN STUDIES AND THE 
Na'SBUM OF FINE ARTS. BOdTON: SEASON IMO-M • 
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Tb« MoHua of riiM Am, oov p ww » rMMrlwU* wd 

widtlj nfnamtetir* ealWlioa of objoeto from Um AMuat htiiw 
VaBojr, tL« onljr toeli eollMtlon OQUld* ladk. Not only iaUMCulturo 
of ud Mobooio-dorD woU roproMBtod ot Chofth»4uo iB 

Uf Nowob<bAh DtoofeO of Sind <fif. l),tb««UotwbKA ibui«aO«e(*oa 
wM oiMortbod, but thon won kte tound tho wol orniiloN tad polUry 
of B poeiila vfao oooopM tbo nta foiriy mob »ft«r it hod been JoMrtoit 
bj tbo ilonppo pooplo, ob^U wbiob U viD bo oocB diCor rodiMlIy 
from tbaoo lift by tbair ptodi c omcrt. 

Tho (oiMiodo el Choaho'doto w«r« ooloclod for (bo pNAiaunory utm* 
thiotaooo of (bo fixol Ancrkaa onhoBtogicol oxpodUtoo to Ibdio OB 
oeeooBt ot Impootoot fiadt toodo Utoro duftnc * ourroj of ibo tncimt 
«tw of Sifid \>f Ibo ArcikBok>(uiol DoporUMot of (bo OororuDoot of 
Indio in tbo winter iioiao iMb-SO. Mr. N. 0 . MftjuiwUr. who f«f 
(bt«o triol troaeboo (boro, ohovod (hot Choabu-dtra bod boon o w opfod 
by tbo MiDo moo Uml built Ibo dtioo of Moheojodora ood Bonpfo 
aoteo 6,000 rotfo Ho ohw found oonoo ali^t oridnBM of tbo 
pToocnm of • Inter aviliMtioB vMtb ona bow bo M ated (bo "JhakBr 
eultan”, in n«vrd«noo with tbo oocnoioot prBOtieo Ib E|rpt oad 
MoBopotBson of 0 euhuro oftor tbo ate wbnr* Umm of it worn 

Ant found. Tho oo-eottod ledm VoBoy drilixBlioB diouU bo roonmnd 
tbo "Horon^* colisro*’. for fuHbto oMorotioiu ia tbo poot riTor roBoy 
will UBdoubtodly rorool tboromoinaafyotothor oadontcuiteroo- 

ChoBhi*4nrQ io oecno 10 mSoo OOH of tbo prMMt bod of tbo loduo. 
oboBt SO milao SSE. of XfohoojcMluo. Ho throo mocodo oompriao 
•a oroo of S oono. but Ibo tlUlo <Uy vw coowUnUx mom oxteaflro 
t» naowt tlmoo ood (bo oUwtwib dopoaUd to tbo eouTM «f AjOOO yoon 
or taoto BOW eoron tbo lowor porio of tbo m oun d o Mound 1 la St.2 
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iMi kigi, ftad MCM l,SOO Ko*** in Am, «A<i th* ntbcr U«g«r 
Mo«m 4 n. S-S bi^ Aod tbo«t 3,SM aquu* fm in •xinot. it 

wp«ntUdtmail (|4.1) l>ur> 

kif the pAnod «l tW HftrApft* eultim, Mo«ttid* I ABid II w«« oM, 
ihro^ vkkii A dmtiAlioc flood •lUmttip out lit wajt, borioeiBK to ■ 
doM tbt kog«At tad moM inportMt ci»Apur of lb* of tiie KuU 

dtp. Motuul U WM Nooeopiod ktor for two btkf fMfiodt, tA wa aImII 
Aortl; MA Hm ibtrd mouwd ( 111 ), wfakb •uodi a fnr foot higli tad 
it only toBM MO •qotn foM in «n«Bt, tttt ckot to Um N W. of Mound 



11, of wbkb ft ii ocrtAU Uuu it one* fArwMd A port; the nuMtornM 
wh^ btva MpATAUd thit buJe mound from Ut nsighbor baro left 
tbatr aArke te dmp ftimwa am! lATiMa whiob MAT ih f iMtt of til 
ihm rnoundf. 

At Mound II wet the lArcett ttid bigbai mound and thoroforo hkaljr 
to eauuin the bmmI Saunwtiag moterMl, it wat toloclod (or our 
prindpAl neAOAdociA ItA up^ portion waa a7«t«»AtioAlt^ rcaaorod, 
kjrt bT^kjor, Iho debris bei^ dumped on erouad tkel lad Almdp ‘ 
Uau owiuMd bjr nueao o4 tmcblac. On the emnit of tbo BQOiaid 

wore one or t«w imTan of aaH^ MubAinanodAn «ku. 6ola« Umua 
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rmj kl» nouBU, » few pieM* vm* lovad, ouMtljr inU«l, of m 
t&Urcalacdukffmr. patiilud. hMid-mo4i* ww Iftdl J fW!iBM4ti» 

daeontiM) (pi. a, flg. 1). TW me* date o( thk wan b al pTwit a 
malM of pitniMM, but la dkapo awd lochniqua it b astinlj dUTatmt 
from aajthiv pN^enl if Hm two eultona wboao rwrubM v« fouad 
booMlhlambtcMnodtoUuakthatthbgiaj,poUMy 
wMinadabjaprimUtTopoopUwliowvaibalmttoocoupT tbabi^— 
and (kal eeJj vwrj brii^ and in maall aonbara—and who ma^ hart 
boon a raoa aOiad to iha Bhtia, of wtocn tbero b a MUlamant doa« lo 
Cbanhu-daiOj tkma BUb, bowavw, hart k«4 moot of tluur accHnl 
<oatofaa and prbalitva wa^ of IMaf 

la Iha alnUuB balow lUa icraT wan w« cama upon a lai(o quanlily 
of wboil oiada pottory, ^uiia iiallka tha want found atbar abovo or 
balow it. 'ntb poUtiy vtdeb waa moatljr polytbrataa, with deviaaa 
p**"**-! in black and rad oo a cnam or jank alip. b nprawpCad mablp 
by brokan CngiDaib of tho pans and tttma of offoruc-otantla, dioagfa 
paacaa of olhar lypoa of raaaala abo «ara found (pi. 9. fif. 3). Tboofti 
polyehroowi poUary waa mado at iho tauar «nd of tba llarappa paabd, 
Iko polythroDw van of ih* «pp«r larab of Aankn-^aro b aooiaa 
nai^lM H in Aapo or aiyb of doeeratiAa. Iio proaann in eonaadar- 
abia Tpianlitht Ikanforo *t^pi^>tt«^o^ly mnrtca tlw ocoupatSon of dm 
ato by a difforaat paopla. At Jhakar alao, wboro Mr. Ma aw da r 
lint unaartkad potl^ of thb kind, it waa in a atratuaa that dunrad 
it to bo of ktar dato than tka llarappa culturw A principal tMlun 
of Ihk Jkukor wan b that broad boriaoatal banda of rad toponta th* 
vsnmw davieaa Ihoi onamonl it. Rad waa ako waad in oombinalaon 
with bkek for oortain aaodfa, a ecannaen ona bataf a ebarroo paUara 
of nd and bkek nitoraalaly Cf - ))• doticaa oo tka Aiukar 

pottary an bthar fMoatria or rary eoarantiiiBaltaad, boldly pain tad 
plant daaigiM of learoi or bu<b joined tocothtr witk oorvod Memo. 
Aa a nk thaaa plant doaieno wen paktad k bkak, or a daap purpla, 
tka rad bakg for tha broad bandi aoparatb^ tho NfbMa. but 
oroabooally tha intarion of tko bnda or laarea, if not batebrd (pL 
%. 2). wan eeknd nd. 

Tha only otkar known wane that tha Jhukar pottery mmablai 
•ad only in tho doticn and um of ooiora, ooi in ikap»~an thoaa 
found by Baron Mas tm Oppankaia at TaD Palaf in narthern 
Aaayvia' and by M. K. L. Malkwan at Toll Chafar Basar.* At 
both attaa broad koriaenial nd baaib ware uoad to aaparato iha 
nebtera, and tko rary dbttDotira ckarroo pattarn in ahoraaio nd 
Mwi black on a nuoabar of U>o Jhukar potikatdi of Chanku-dan b 
iifiwtiiwal vftk tko ebOTTon daaifn oo tha latar Tad Halal pottery. 
Othor pain tad dnieaa oo Umm warn eormpood my cloaaly. Mr. 
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Mtlbvui hM “ft Uak vhkb v31 Mdn Um ffuU bftwMa 

ttif 4 I lb* TftB Rftl«l pftriftd ftitd Uu pottM 7 of IwIm owl BohiieU* 
vtaB,” ud kft M^gMtU tkftt tbft ftftrtjr potun ot AMjrrift ftad Sym 
moT«d ftftfttwftfd. TbftTft ftetmi no doubt tbftt tte pottery o4 tb* 
Aukor cslturt b*d boMt tnllnmrd by Uw Uur worae ot tbo Toll 
n>>>f eult« 7 «, ftod «* moot look to tbo Irftitiftn iUcblft&dr for tbo 
rffiMi wbwM it WM brMsbt to India. Tba fftct that Uic Tell Ralaf 
pottny to eoMidcnbly Mcfitr k dat* than tbe Aukar we to do 
B olUr for MBoan; Mftftft ttoea Led um eM ri ly to ftlapae baf«e« aa 
iuflMDee troQ Syria eould hare bad effoot ia aort b wot India, and 
many looc balto ven donbttoee Bade bfdoro tbo and of tfao joursoy. 
tW poopio wbo intiodoMd Iko Aukar onltui* into tb« Ind«o raDay 
appaar to have laft but few traeee ia Baluebtotaa: bat a fnat deal of 
ayetatoatie anavatacai peeda to be deae tot that eountry, for on« 
MUUa abard with red and bla<li r ke vro p a fotmd by Sir Aural Stein 
at Zayak mifbi aqmally well have eecna troa the Habor recioB or 
bum India.* The preer a co on HKna of tba pottery of aaceeat Bakey- 
vtan of wide red Iuim batwoen the repeUre to a fMture abared both 
eritb Ibe north MeoopotamUn pouary of Tell Halaf aod tba Aokar 
■are of tb# India vallay. 

Tbcre to a oooeiderable body of ov i dmt a tbel Iba people of Ibto 
Jkukar euluae oeeupiad the trincipal moeoid at Cbanhu^aro eoa>* 
paratirely eooa after ite daaectioa by tbe people of tbe Haimppa 
cultare, and I «e«U data tUa oeeupation to aboat MM B. C. It 
WM only 4 HatU eiltkwMat and, jndfinc fro* tbe namber of reach 
panaHots end fireplacea fovnd. tfao people bvrd In bo were of mattinc. 
el other tvaoee of whacb had diaappMrod- TWo boad^tiMa bad a 
plain, roQcbly b«flt beaae of betoka, taken eitber (Ksa tbe tower part 
of the Bonnd or troen othar bnOdinp of tbe Hatmppa cultoie in tbe 
vkUty. One very iatareedne feetore in e room of hto boeae wae a 
Iraplaoe in a reoeaa in tha erall weth tbrea brieke atill in it whiab 
•cr^ to euppert a oooUac tmmI (pl. >. flf- D* 

Kol only doM tbair pottary, of which a oerpriauic mimowat waa 
made and need, dittincedib tbm people from tMr prodeeeaeort of 
tbe Harappa colture, bat (hay wore eaibaaKilela. moetly pottery, 
which in (hair ebepee tad oroanaatatioa are totally vnlike (br eqaare 
and i«e 1 aafiilereeal<asiiikteef tbe Harappa cuhsra. Scene are round 
•tamp atato vvib rouchly abapad perfoiiuod bandtoa at tba back, 
and otben kauid with dealena on both facae aad perforated ialatally 
(pl. 2, Sf. 4). Thaee Aukar amnleta are with one or two ereeptlone 
very roocUy made, and dom beam any inaenpUoa; in fact, we are 
oe yet oaoMtaio vbetbor tbair ownerv ksew hew to write. Many of 
tbwn reeomUe oarUin aral einiilrita of aarly Efamita dale, and oue 
asKDoptioiuIly wall made tontdd amulet with an endloee ropa paUam 
en ooe aide melto both ia ehape aad tbe dawen cartaia Sttite eanle! 
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whkh ii tha UiA wpriuoc when M oo^dikf lU OMrkod dBftltW ^ 
tba pd4 U >7 witL iba Ula wara of T«B Ralaf. 

A fiombar of boM awla poliokad bjr moali oaa iu(gaau tkat tko 
Jkokar poc^ mada boakala, and judf^ troai tko numbtf of bobbo^ 
ihofod ob}occa <ko( tbaj laf^ ibay ooctt abo W ka?f boao woriwra te 
taaiJaa. Ho fifunnoa of Iko Hamppo taroli UO lO Ikai ibo baod* 
droaaco of that pariod vora my olabofito, afid lUa appoan lo haao 
boao (ka caoa ia ika Aukar pviod ilw; a ravy Am kaodrtot of 
p^Ud poitoiy wao oadoobU^Dy m(ttdod to proUet tbo koaddnaa 
of ita cvMr bom damofo duriac baop. 

Q ool boMatk tko Jkuliar airatum va ooaao lapoo buiMiasi of ika 
Hftrmppa ouilufo at a Urd opproaiaaU)/ tS foM balow tko oorwail 
of tko movod Horo «wa foood tko ftmoino of burnt brack booaao 
wUk tko bolhroocnoi draaoi a&d oihor coorcaiMoao now voO kaom 
o4 Mohaoj^arp aiMt Uarappo. Uara^ too^ ware fo«od ika eoppar a*d 
hmoM iflaplemanta aad to^ that aear foraa u importaot poA of tho 
opnocaka ia tka MoaMm. Two hoonla of tboao tmpticamto vtro ao 
oorrodod tapitkig Ikal it vao not uald ika oad of Iko aaaoea wIm 
ikoy could bo ohoimeoUy cioaaod aad aoparatod tkat wo bacaoio 
aware of vkat wo bad fouod (pL Si fig .». Blade am (ji. 4, ig .))« 
ffkiaolai ap aaf baada, aad copper aad bcooao roaoela of ▼iima abapeoi 
all fo to ahow that Cliaiikii«daro woa a craal cooUr af maUl worUag» 
b«t wbotkar hraua or ooppar waa tho aatal more coaunoolj worked 
eaa only bo aocortoiaod bj aaalyiia of tko ttotofial obtoinodJ Coo- 
lidarabla aUl to tko woridac a^ oaahac of brooso la akowo in tko 
conotio jar (pL i, fi(. t)» aod ia (bo toy cart wiUi a pttt 

roof. Ho Uitor abowa m a typo of vekkio tkat wao m romipcoi 
tuo at (ko iiwM, for a vary andlar Utila modd kaa baas fawnd at 
llarappa, well or«r 400 mSm away to tka UK* 

liaportoai orldoftce of BotoOurckol proctko woa iLe wimbor of 
aaaH naan of load that wora fot^, o^Mtly iko naiaiaa of mao 
cocuodanbio workioc kt Ikia naatoL Tkoaa fncomlo of kod aio 
wow boiof aTiraiood (or tboir aSm* oowtMti kol it taoy W ikoi awy 
dlroc thot ojQctod woa oxiroctod boface tho la^ reookod Ckaoku^laro. 

No ikolotal romaioo of oilkar iba Aukar people or Uarappa poopla 
wero fouod, aort a akuB ibol kod beoo pia^ lo a larso noracr jar 
lofiihof with a Mnall cw llo rt loo of motal okioefei aod a larfa eooeh 
tkd. Soane rare moot kata booo axaroiaed in iDaortlog tklo akvl to 
(ka jar, wkaoa opeoioc waa bandy wide eoou(b to roeaira it; aod wky 
Ika akuU ooly waa tkoa cartful^ pmarrod and not iba otkar booaa la 
a matter for ipoculatjo&« 

Bead waa practiced evao ame aatenoively at Ckaoko^laro 

tkao moU) worbiof. Tko loOf a^ta aod eoroobao baoda of bwnel- 
eytiodor ihape, of which ao maoy Coo apoctmooo woro fouod ol Uo^ 







amxcal itsiK>itT MirmosnAK iKsnTtmox. usr , 

tifio ilm. v«« qoiU poMiblj nude ftl C^ftObo^ero. for Uiy* 
nwDbMi of Umoi won waerUied to oU «lu twwu of tooking. 
7 W knt ractMffuUr tUpo of oteao eiruok frMB (bo poMit iwtdwlo 
WM9 firU ro««|U7 tnie ohap*. Umo, dm canful cbippanc lo 

ttmof tba oavlM. Ibtr pouad tow (bo nquirod rjrltodnnl 
iona by rebbtoc oa a pitn of aaadoW o , wbkb Ucaaao duply pooood 
to caoMqpmf. The b««ik won bond bon both aoda with a aWoo 
drili. aad (boy finally racvTad a polhb that ibowi (be cnfwaaoa ol 
Chaabo-daro W ban had king etponaoeo to the aK of wecktog hard 
amtrn. Ibo iWaa drdto that vwa uaod, of vbich a oonbar wcra 
(••Dd, both wboio and brohro, an a now dtoeovary; H bao hitbarW 
ban nppaacd that to aneioBt tOMO oWoa boad* ««n> bend by naa nt 
of 0 wpfwr drdl with (be aid af an abnaivo. Thna oh»a dnlb. of 
chart, mint tbomalvaa han taken tonoidarabla lino and labor W 
fjod aa (hair bardnon i> aheot the aano aa tbat ol the •tociea 
nad Car b n d Baking aa abraair* moat ban boan uaad with tliam; 
bat nbaehar tba latter wae anary or aoina other matena) wo ban jti 


wdheoTfr. 

Bead* w«« alao mada al aefur natariak oueb m otaatita; a numbar 
el tabular ahapa, otaek (ogathar by tha lalty nd and arkleetly «noa 
oontMod to a Am bwhat wUeh bad periehad. weald, if placed Wgathar 
•odtoend. niaSdWlOtothe tneh. How (boy woro abapad and. 
oven non, bow Uiay wan borod to ai proaont qnha tocoaprabantobla. 

San to ibnr attraordinanly todUful baad-maldng aad atoe to (b* 
■eaufaeWra of weight*-^ aahaidiary induatry—(bo paoplo of Chanbo* 
daro littto aao ol otooo lor oOmt pnrpooea. Copper woo eri* 
deotly ao pkntifal tbat atom iapUnaato had abaady been pcactioally 
jl^4id*d- Rtbboedtokai otruek fren a ten ol eoarae ebert won, 
bowonr. douhtton naod aa kitetoon kaivaa: tboy wan fownd to many 
ol tba bottoea, legather with tfaa conw from wbkh they wan otmek. 
and ii to oridnt tbat tha honaavifa provided haraalf with tompto 
knivei aa aatofy aa abe (ben when hhint. 

Seooo waa nnraaifonalty uaod for n aiea-hea d a , both of glebnUr aad 
Inudd diapo, for driU-oapa. aad ann lor diabaa; tha Utter, howwrar, 
Iran both faw to number and nry dwmaly made. were, 

moreover, aomottoiea made ol a wit fom of alabaoUr, a oWw> wb^ 
dew aet withtoaad oorreaion by ealt. A totya numbar ol feetanfufer 
•ton* patottaa with owoeth Wral ourtaeae wera lound, but tba gnat 
aujority *ere brokm. They wen probably uwd for proparing 
cioeniifini and b>v ban boao jdacad oct (he mnall, roughly nwda 
poiimy (oilat (nbln with four ibort toga, vbidi ntoo were rarely 
found ntact. 

A naaaikable oawber of Wya ware found at CbanbiHdaro, far too 


many, it weald appaar, lo bavei weppltod tba waata of tba child popula* 
(ton three; it to peawbto (hat toy-making aUo waa a looal todnetry. 
Toy oabkiw cl raitoui ahapea made ol pottery, siouiitad on two et 
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fo«r wfae«lf mmI dr»wn b; • |Mir id bumped oxm m m mo(S<ra Aed, 
fom eb ibtMMtiaf fMiur* ii the ccJUetioa la the Miwun (|J. S). 
POlMvy model rtm*. with the fl ee e e udiMted hj btM of red peett 
■ad motmled eo two wbodi with ■ hole thmuth the oock for ■ dr»«« 
etriog, were oonmoo ployeblng*. MerbUe of potterj ftsd tttwe. 
whiitlei oveid or abeped bk* heoe (pL 4. fig. 9), end krightl/ wloeed 
nUlee for (he jouncer ddldna wore ■bandant The better mede 
ta the Mwwwm coUectwa we uadoubtodljr the work of pr»> 
iMiieoel loj maken; bwt Uu ehildrto alee laade toje for thimeehee 
ia mud, aad baked tbcen ia bolae la (he frowod eevared with fuol. 

A nwmkcr of fotUtj flfujinee w«*« fownd of the M~rthw pddem, 
wbo WM alee wonhif^ at e(b«r ONitera of the Hereppa eultur*. 
Some of ibceo figunnea wear a otuioue fanahaped beaddreei onia* 
meated with baade ef matarial, ualeea It b elnade of btir (bat an 
repreaeatad, earned orer a eeppert of eoma kiod. TW noee wae 
limply piacbod up by fiagw and thumb, aad ia the depeemiowi thua 
formed pellele of day were eet to repreoMt tbo eyae. Poanbly ibm 
wwa oaa of (beao Ultio fiipirm io mry hotiie ia a aldto ia the wall; 
and with (keiB (here aaem to hare beao amadated the little model 
done with owtetretehod wiage, each wiih a hole io ihe baeo lo eee It 
eaawoadeapia. Aiwa know that the dan wae tatimalelyooaaaeted 
vilh the wenhlp of (ho Mother godd^ in aaemot Orele^ Sardinia, 
Meeopeumk, aad eWwhare, H ereini likoly that U wee b the ladv 
rallcy alee. Theee herd fignrea were aecot prohahly eodvo odcrioge, 
placed in or upoe the ihhne of the Great Mother in fulfillRMBt of a 
TOW or la the hope of faroca lo coim. 

The eeak-or rather •aaI*4m«Je<e, for they uadoebtedly mned 
both puipoeee were all mad# of itoatiu. In ihapa, material, and 
the airiiaeh eograrod upon than, tbry are idantka) with tboae fownd 
at MoheayoMlaro l>ad Hareppa, aad amay of them w«tt ataulariy 
grrmi a imooth whita aurfaee to eetbanco thdr appearmneo. Tha 
aaimai nmet often rtpreeeatod on Iheee eeal aicufota ie ao oslike beaet 
alwaya in profile with a eingle hotw (pi. 9, fig. I). Tlta creature hm 
been Ideotified with the uranoi, a beeet wbidi ia aKtioet ia noet 
parie of (he worU. Before it than ■ alwaya pWed a cuifoua upright 
objeel, whkb on the belter oarred eeale ie eeen lo bare hem i&Mle of 
wic k erwof fc (pi. fi, fig. 2). What thk objert really wee ia aa yet 
uBcertaia. Ii lua boca idmtlfied ee a fodd(r>rack. a cage for a bird, 
and an altar. Thai it wee a ealt-objeot ia, howerwr, oerteia, for at 
Mohanfo-daro aad Harappa amwlcte ban been fauad oa which (hia 
ob^l In cairiod oa a etaff ia what waa obriowdy a nhgbae proeeedoo. 

■ Thfo oxbke aatnial with it* colt object k much (he meet ~--im 
devin oa tho eaab of the Harappa adtara, but there are other 
akoootheaeak The ooUoetiM ia the Meeaoia iodwden aa el^duat. 

aa antelope (f) (pi. 6, fi(. g), aad a aharthoraed bull, wrluoh aaiatal 
wee alwnye lepwented with ite head lowered over a manger. The 
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pietcsnp^ tcript »boti tbe uasub hi# rtiD *o b* dMipb«r«d, ftsd ol 
ihi* tiMT* MtM St^ protfiMt uotil • bilt«cu*l ifiMriptUM kM bMO 

(eoAft. W* b»** |r**t ke^ that aueh M ii«cfip4ioa mar k* touiMi 
at ChanhiMlafo. or ,il tnar be. to McaopoUBiia. toe wa Ur* uadowb*^ 
pcoot (toU tka people ot Harappe culture tradaJ with MeMf>otawa; 
obMoia oMouil^ to that eMAtty haefl been unearthed at 

Harappa and Mahaio-daro and a awtodarable nuabor ol aeak Uke 
Ihoae to our and otrvioQalj of I*Mliaa verknaMhip, baee 

bean touad to the SuaMvian eiliae. 

Tbaee aaahantaket were laooUj oarrind on the paeeon M anuJ^. 
but tM they ware abo need aa eaale le ahown by a eraliMpreMina. 

which hM on the back the BMriLe el auachnant to BonMahioc. probably 

a bale of foeda Anothar waltoDpceaaiott. vhkh had bean canted 
about a kv tboe kad bean badly nebbed, ihowi two voaoM 

MppXtU« e etaff betweea them Item whoM top proJaM the tomnehea 
of a meeJ trea. TUa tiea ii etill aaeeed in many parte of India. 

The pottery of tba Harappa cuhnre b eaafly dhttofuhhabJe from 
the vaim of the Jhakar euhare toilftd above h. Tho dmiffm painted 
to bkdl OB a h^tiiy buruiahed red rbp dhttocuatoad it (roiB 
asy ether pottary found to ancient India (pi. 9, tg- 4). A vary 
oommon motif h band on a eettoe of inteieertinft drulaa, « aoma of 
the ebm^ baldly leeacntoabla. but «• othoi eo ftnely patoted aa to 
be abamt mathnalka) (pi. 7, %. ih Thb motif waa ueed on both 
hrie and )an and h i-eoiiWir to the Bareppa eolbare. 

InrribtT motii often need at Chanhu-daio. but rarely at Uobmjo* 
daio, h a eeme of peacoeka cajllr, drawn to a rmy akateby way but 
iieeertbcton refoc""*^^ dml^ waa very fenerally 

eoed en tha toffe )an, pnbaUy ueed for etoring water, fracmattla 
of wbkh w«e found aD otv Monnd 11. Tbaeo jan were earned 
to npe attnee awpendod from ibe ehouMen ol ibo water eoirier, and 
oa thh aoMuot tbe dceffM had often bom partially won away by 
the Mettoo of tba efag. Cven quite Mnaa remab were omamentod 
with patol. even U only edth a baade of rad round ibe eheulder. 

Gettato email pottery Tiaelll. all very much the tame ebe and 
•hape. mma to hate been aapphed by et^pfcetftrn to pnrehaoen of 
mmJI quantilem of cooUag oil and tho bko, m at tbe preocot day. 
CHbm *(0*11 jare with oftnordmarOy nanow moutba once ton u to a rf 
on eye paint, which ooHnetfo wm apparmtly used by men and 
womm ailfco Of pankular imporUnoe b the brocae eocmetto i» 
with dufod eidm, ohieh b i aotable fMtnre of the Muaaum eolbetioo 
(pi. i, ig. S). Hera migfat be nteniiooed a reciangalar flip of red 
ochm with a bevabd end, wboee abapo nmkee k more than Skely * 
(hot h wne ueed ae a Imw patol, if not aotoally ae Ibiettck. 

The enull conai of pottary or ehall which wen fou^ in the Harappa 
brA at CbanhU'daro an aomrwhal of an tnigma. Very eimiUr 
oenci eened w ftfcUtaecim] pufpcM ^ Uf$ ^nd mrly 
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SumanMl aitM, but imuAeiMit avokban bar* bean fevod at tbe 
Indba uiM to wamat th* tMunptlMt Uut tlMr vara pot to • Bm 
>M 0 . Tboj rnaj bar* boce cult objocta. or arm ikiltki la ba ksoebad 
oTor vhb nwrl^i I am meluiad to r«(ard tb«m m tbo fbciMr. ior 
thaj appoar anaiw^ tk* notii* on mrm ot tha paiotoi pottwy. 

A larp auoabor ot <bfn valcbto, eaiafuUj mad* aod pofiihad. 
form part of Um bfuNum aolactira. Tboj are aMi)^ ahrap oobi* 
oal, a&d tbo;p boloaf to a i4f4fth* ajaum, with tb« unpk ratio* i, 
2,4. S. ate. In vaiffat tboy rtij rMnarlnbfy btUa from tbooa tonod 
•t Mobto^o'daro, and aimilar valgbta (tom Uar^pa, non tbaa iOO 

milaa KE o( Cliaiibu*dAr», Kava ib* wma ocOuI vn^bti arccordin^ 

to tbetr raaparttvo proof that tbo autbortlMa of tboM daj« 
aa m c i ai d atfkt Mparmiaa otw thia rorr aootmarj adjunct of trado. 
lodead, it» paobabte that ooom of tbo more oarefuOjr iabbad wdfbla 
•ihihitad hi tba Mntimfw vara miatm vti^ta bp vbieb ethan eoold 
ba lortcd and rtctiArd. 

In tba upfuraagat lavol <d tb* Harappa eultura tba** vore but (*w 
mtact buaWafi, thoofh nika ot boutm and «a axtroair* dralaaet 
r^ima vara fouod la thia Mratum att orar Mound XL Tha oacupa* 
two Ural b«Uv VM in a bottar aUt« of preaarratioo, «ad atraata 
and U&aa. aaeb with ila howaai and dnina, arata more or lam intaet 
and could ba aatudactorilj planord, lUanauks ot a atill aariaar 
cupatioo vara raroalad In iba uppor port of a totf* auttfac that via 
mad* in tb« v«*t*cft aid* of tba mound to tort tb* olraU b«lov (pJ. 7, 
%. ]). and at atiU lovar Urehi vm found iraoaa <d oUwr oooopatroos 
amti tb* aabfotl vatar proinbitod anj further ■*«gr"g Oat* racy 
alhkiap fMtura ot thm* oeeupattoa UtA in Mound 11 wan that aadi 
waa afiparaied from thoaa brl^ and above b; a eonrackrabU l^iee of 
tine. At Mebeujo-daro eua oeeupalioa followed ou auothor In awift 
mooaaifec, the Uur builden aimpljr urine ^ ptud*- 

oamoca a* fouDdabooa, thua pfeaamfu: the ilinfinnl of tbo atraela 
and bouee* over a rarj tone period. At ClhaBho*daro i^uite a eecuid- 
oraU* acDOuat of <Ub^ oaparatad tb* two oppo m ot Harappa ooeo. 
patloea, and tho huUifanga la th* •tratm noil below thaa* two wara 
orUataiod qoat* differaollr from tbeaa abore than. ladoad, v* found 
«mpU orldoaeo that it wa* daatrtMtiTo Boodi that rauaad th* eit^ to 
b* doMrtod for cocaadmabU period* of tinw. duriaf which larxe <iuai>> 
titrr* of bticha wore itmored to build daovbi w a. The vaU* of the 
throe uppw oecupaliaee of tb« Harappa eulkire bad in aowe eoeee 
boon *0 undarmiood by ftwd vatcr» and tUtod by tbo co n aeipioat 
tuhujdaaoa, that wu had to lanore t^ upper purt* to arvid riak of 
thcor fallinf oo our verker*. Em tbe briok flooriaf of rooam bad 
■ob^ad bw* and thara. W* at first thoufbt that tba* tmeularily 
of tbe walk wa* due to oaitbquaho; but, bad that bom ao, tbe toorae 
would have ooalainad faAru brioka. At Uaat tbraa firodr, the third 
of which WOO perbep* th* cr**t 6ood that lod to th* d«e*rtion ot ^ 
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Mob«iijo 4 !an>. hxtt laft iMr ^vm *1 CWiti^ar*. Lii Iftf m lU 
bwka •< * C«*» nnuiiiif ihfwtuih ai alhinal pUie uiut Ut« 
pt«»a4 avM nan ^iMenewt^ to awsant tiniaa Ibaa it data toda^ 

ia Buuijr p«to o< the wortd. 

4| W» W7 tM AM M 

ot tit* othfT IfidM tbay *T«nea II bjr ftX by i% inehai. 
M*d« al wrfl^Md day, thay ara •tU-akaped bar* m «< 

MV kind. Tha mad mocUf wad amply tarrad lia pwpoaa. Thay 
waro laid to dry *a tkay wata ikapad b op« mold*. ^ ocoaai^y 
oaa ia found with tha impna* d *■ aia»il’* fool- 7«a apMUl 
ctA M w«lU4 Aapfl bnd» w«r« nMita iftd 

bfidb and hallMaad Wiek* ba** baaa found. Brkki nn alao cut 
into vanona **»■• *lto» b*ia« laid, a* in tba iM«aa* of oatar-abutaa; 
tad thoaa r —''-f tk* comer* *» *ka juDccioo* of drtonac* «kaan*la 
van oftoo cactfully iwumM off arltk a ckaad ao aa to Impada tba 
8o« <d wator aa litOa a* poadbla (pi. 6). Most of tba dralM m 

mad* of ofdinaiy briekn, and ibay w«o UU oJy a fow Inebea bofow lb* 

lurfaco of tb* r««&d ao tkat tbay night be got at aanly for deanbc 
Ovbc to tb* damektioo of many of tka bo«*« for tb* aabe of tkw 
bckka, *rb*o#v«f Uie nto w*a daa at led, f*» of tha batbrooaa* w«r* 
fowdbtoei. TkoMrovweraidmpfoplatformB.ofoanfullyl^bncka 
«dfad all round to a baiikt of aocn* i bekaa with bncka laid on adgo; 
tb* wotar ioirad away tkroufb an optewng that *oina <i n*a oonunuau- 
cM*d with a Utfin* aituatod htAwma tba batb and tba attoat vaB. 
and tbano* through an aiMvtor* b obick tba cfflacoU paaaod to tba 
aimet dnoa ouMid* (pi. 9). TW* k no doubt tbat tk* aanitary 
«f tb* an-tTol Ifldu citiaa ii ay aan d any other of oontom* 
porary dato. md it k qmea aafo to iny tkat it wa* aupccior to tbat b 
many main orbotal cillat, which cniliaatMO i«*taa barely to towck. 

After lb* partial fov^iac Mound 11, a trial axeavation wa* 
cMBmenead on tha ntmaait af Moeind I 10). Hrra aevaral baald' 
inge ware laid bora, alao of tb* Harapp* coltwa, but ifchily laur b 
date than tboaa la Mound II. It tbat Mound I «aa owupiad 
by lb* paopl* of tbat eultur* later than waa Mound 11. Here, too, 
a few kMda of tba Jbukar cultw* war* found b tb* vpparmaal pari 
of Um nound. but n> faer tUt it •**!■* that tb* Jbukar peopfo only 
Tkatnd and never aotnally lirad oo th* mound- bfonnd I ctfar* 
•cop* for coiwdecmfcfo and proUtabU braattgatioo, and tbar* b re^ 
to tbat It will prev* *T*n more produetiv* of reaa*ttni object* 
ban tb* fortunate finda b Mound 11 wtiieh have ao graatlj wtdMwid 
tb* hofixoo of our kaowlaip. Tb* dteoevcM of a a*w pkM* of 
Indtos hiaaory with far^uag cultural we i n a rr ii on i, and meta l objecM 
af type* n*v*r found bofota, togetbar with freak btogfat bto tba rarioioi 
aiu and crafto of a great dvduntko tbnt 20 yonn ego wa* unknown 
and uaMtpeetod; eoeb an tba rmulto of cn* noaU aeaaon'a week of 
^ Amerk*’* fint arebaelogfoal axpoktion to India. 
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RAjt SRAMRA; CANAANITE CIVIUZATIOK AND 
liANOUAQB 


■7 »Mi— VamaM 


(inih4»UM 

Duriac iMt liuodiad jrmn Uu voit of trcRoolofUto aod plilot 
Rm Wo og l u wiiluo rwdt o( our kaowMIp (Iw driluoiiciM 
vWelt pMoodod oar*. Tbor* or* *<11 naoj wWt node »t owlMiotogy 
M Ike IttDoctMKi* dicpDC up of pieoM of miiat pou, mi nuay non 
w wbooi srcWoikfj i* nm^ 0 roanaik Maick for okjaru of c*U or 
for iBetoriol of kBoedoUl iaterwt obotM oaeient Idaf* mi qoMoai 
But to tboM wbo mionteDd (bo omoduk of hiatory. arehwte^ ho* 
tb* iaToluoUe funcitoa of oroaUble for hialorkol aluily (kt 

Iwl* of pan miUulkttO. Flon fiiul* \m mmj aitn, wkd (roa (k* 
derfpharaMQt of oquoUmo BMcriptkti*, «« bora b*oo oM* to pioM 
toffOkcr MiiM knowMs* of tbe cultura oad nctol uruclum oad 
Uac«*ce* of Ecypi ooj <*f ^ Mo*opo4a«Mn otom. &lor* roeoni^jr, 
ezcoratioiM !• xiu Miner bere ban civiBC ui 0 pietun of aorip 
dnHwtfoa* b (kot am. 

In 8ym- P *li> d n*, kevem, tkore kn bow oompuotivaly liuk 
krgeetole axcovotMii. Hm aoiHMtiw! «f tkit um wo* not aA< 
kso«ra lo ui. both from (he lleknnr rmctloM to il In (be OCd T«u« 
neat, *od fron it* lotor eonUet* with (k* Oro«b* aad K«w*ao. Fton 
<rar knoiriodf* of Eorptun and Mwopouaioa hktory, we mtiund 
tboi tbi* VM 0 poktfe^ week arm of anil dtj-oteiw. Tkcr* was 
BO far r oa rlii of ompirw bm vitb pmt king* and awk gold, and Ih* 
fint oxeaTatkiiie in Fain tine yialdod law objaeta of vaJu*. 

Partly for than reaeona, parti; bowuo* of iho nagailro fodcOMol 
of tke Bibla, tbe oarl; ctvStalioo of thi* am wa* Md of biU* »■ 
perUneo. Tka Pbowinana w«r» eiplaiaed aa aacrol; borrowm of 
culiara] (ratta, or at beat iDodbUir* bdweeo graat cullotao—oa though 
esltwn did no! nonNoJI; bo w * aad tnodiale and adapt. But in 
ipite of ruck Ttloe judemonta whiek ill btdt hiaterUaa, peepla bora 
loot bwa ancar tor a direot word fron ikHciiiiiaatioB which bordon 
ia eo man; pobto upon thon which procedod and fathwod out*. 

Raa Shaeara i* tka flnt aita to give m tbe begin&iBca M an antkeotie 
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KOiftl p(«tvr» ol t^t ralugr*. th» ArM t» ji«U taciaBt C4iu*aiu 
Eunton. Tba •pecttcukr cEintcttf of wetaa oi it* find* hart 
•Mractod vidt MtK*, b«( ito inportuK* for oar tuKknUodSig of th* 
hwlor 7 Uafoiliai of that um k fnaUr me tkaa tho ieUMt it 
hao o^mJ bi Um KboUriy woriil. 

DBCOVCJIY 

IIm OMaoalkM at Baa Shaaira Ufaa almpl^- Earljr io 1926 aa 
AlooUa paaaaat, vorirtof aa hk ked on tha ikan of tha MailiumiMaa 
Mruck a itoiM wbkh. «poo rccooTal, dkcloaad a atairvaj htitinf 
to ao oadM^rouad pi—a^ It ww an oU Taoliad toab, asd tka 
paaaaat raoovarad trm it aoiea obiaeta of gold. Nawa of thk nachaj 
hf. Virallaatid. dinelor of aataquitka in tba Fmch Mai>datoc 7 Oot> 
craxMBt OTor Syria, aad ia tha foUowiac vkiMr a Fratcb arckaokficaJ 
atpadilka ««a ant thiM uedar MM. C. F. A. Srkakfw aad O. 
CiMaat. TVr eitavatod at tha flm apot, a bay called Mioot «l* 
BaiiU, aed (ooad additional lonho; toward tka and of tka —aaoB tkay 
wolkad oo tka mouad aaarby, and uaaartkad aot coty maBj waapeoa. 
■taloaU—. aod otkir objacta, but ako a Mart of day tabkta, aoma 
writtaa b Ahhadiaa ci antf one. afkar* b a naw aod aakoowp oMoi* 
fom alpbabat. Thk laai dbeoTtry juatly raoboad neaqualad 
attaetbe, aed the coeiinoation of tka onaTaiioo vaa aaaarad. Tbo 
wotfc haa bean «aniad tktoogk wick tnatkod, a fact 

daaarwiac of aota b via* of tka fluey dauian of rnfni—Minn and 
oankbon to axchoaloKical work aod tka importanoa of motbodkal aed 
t—k—cal opcraika. M. Sebaraffar bu pnUiibad tka aasual rapom 
b tba Fraoek ja'i^aal Syria, wbaro M. VtnU—ud pir— wnally 
daar aad exact oofaw of'tka vaaltk of lotporuiit iaacriptboa wkiek 
hava ooiBO to Usbt> 

TKB naot 

Miaot af-Duda {Wbita Pact) k a Moail bay b Ike oorthonnoat part 
of tba aaatara (Sjiiaa) eeaat of tka Madilarraaaaa 6oa, about U 
IdkitDaCan Mrtk of latahia. It k Iba ^wt oe the Syiiaa eoau 
oppoeto tka aaattni Up of Cypraa* whack oan bo aaoo frooi Ike kick* 
luda bakind tka bay. About I mib inked ntanda tka kq^ toU 
(BwoDd rovarbp aacbot nma) of R— abi Sbaana (Faeaal llaad), 
M aaatan bkb aad alnawt 1 kiioinator io iMufirtl Thera aro oth« 

talk atoBf tka oaaat, hadbc mile of otkar ekiao, wbla jeat to tka aettk 
^ tka pteinooi^ of MooaOteiua, 1.760 motafihiieli. Wkatwitk 
ita paonaMBt poaittoa oppokto Cypnea, aod ita oracUad paaaaa acrow 
tka nnaataiaa to tkn Synaa ktotariaad, thk q>ot waa a ealural loco* 
txo for tka darobpmaot of ooa of tko (mt nUaa of tka aecket 
Near Bait. 
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ns •rcoHsiTB mcvbayiom* 

So Ur. ocljr b snBO p«rt of Uw ■nrUro of lb* t«U hu bMn tmnud, 
b«tiB tb«(ooctloaUM4ic(lacl>MC«MBUUM wBjdovo (o ▼iifia ooiL 

W« in»y, tlMcWoro, Uj to coUort Uw fMioral Uets obooi oocb ciratniB, 
Roint don bom Uio tofunM (kistoctedljr moBt recOBt) 1ml: 

jlratva I-A—JdiJdU omlwy B. (7.—IW 

Gad*, botb *t B** Shamr* uti at MioM *1 B«*d*, *M ot e nrbWm- 
ingty Myconmn. Tb«ni am raultad tomb* mudt blca thoM at 
Myocoae. uaualljr wiifa atooo aUinray* aad aoiall vladovK Tbwo 
MO claMical Mjvwimmi painUd tina of owiy tumb, wnJ pccfiun* 
vaaaa, maaj of tham iataet* Ursa i*rrm*«oUa jar* for via* aad oil, 
tall Mycrnuusaa fobUta ia Iba form of Uminina baadi. Seoo an 
^it* Kk* similar objacta fonod at (aMMOt SaUmk) (a tbs 

tip of Cyproa appeaila Saa Sbanra, hariac aran tha aama pollard 
marfca. Much of ihk muat, tbrrofora, havo bara tznportod, but tben 
ara aftia of aueb pottsay kaviBC btan taada b>«aUy, loo. 'HMsa an 
aUo dalkata ob)«M of ptmWain and rUm. l*ory boxaa for boudoir 
paiata. Eiyptiaa alabaatar vaaaa. T««b aad irnaiioni daoarii 
ax beads, loaf •word*—areof brQiiaa;)«waliy iaof broosa and Tarioua 
tantprocaoan atonaa. witb «t EgyptiaB paarU, fold paadaBti 

of AMart* in rbotaikaan atyla, aad aeme ran tron l««<Jjy form 
sbadosnnc tbs appaoaeb of Iba isen af*. Fifanaaa of foddaam and 

foda. and bom of Moifload tbeap gn* a hint of tha rdifloD, and mna 
■nail lablof ia tba aneafocixi alphabat bara bora found at tbo tall, 
sdth on* or tn at Minet el-B«^ 

Srafufa / B widdU /owtrraU mtary B. C.—Tba 

port aetdranrat at Mima nl-Batda aernia to haro bran founded duriac 
tUa patiod. Botli at tba port and at tba tall ibera ara Cyprlaa 
objaeta, but not Mymaoan, and Rbodiaa potury aeeb m m alaa 
found in Oypcm, iba Orantaa ralloy in Syria, and Efypi. Ftaao Uie 
end of thia poriod ooom a gold pUu and gold bowl of Gn* vorkman- 
ahip, Toffsaantwc a hoBt and nriotia ap wbu b c GfDm. Iba pottary 
b largely kwal, of Canaaniia typra. firm, too, aro tbe fbvndataona 
of twn roooosCructad (atnplaa, et»a of Dagan, wilb tvo alpbabolie 
(■ardptfona drdkatad to Urn, and tbo otb» of Baal, with an Egyptian 
stalo *'*ti»*f btm Baal of Sapun. It U oar tfaai tampb that tba fm* 
•toro of tabWti wm found, eoDtaiaang long nytlMlogkal posoia, 
■yflabarisa for laarhtf amsifbra writing, a^ laxta of oult instrwm 
tbot; ibb noM hare bora tba prlady aeribal aebool. Other soall 
tablsts haro bsm fotmd sbaerboro, aad also a (potip of ax bands 
iaaeifbod in tba eunaifem aipbabot "ax of tbo obM prisat'^ 

Srataa //—7bMnry^4-«izft<itfA etnftry B. C.—Hera ara tha int 
fowndationa of tba taenpUa of lUgan and Baal, and from tbo snd of 
tbio period oomM an Akkadian kUar writUnby tba leoal king NUasod. 
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Th» poturj b ilmMi aetinly CuiMniU; i. oT Uw tjpw fmj»d 1 
tscntmaponfj PifaMiniao aUat. Oaly towvd th* cad ito *• find 
k fw CyprikB TMM. Tbkn kw figknoM daliwi, brotuv WkkpoMi 
blTor kod brooM it w ih y nuch Uka tbok* fouiMl kt tbk crwi PiMa* 
BVdM dt7 d^Uokv Ecrp^ objkdk. of tb« CwdfUt djBkktr oi 
BiTPt, kf« mimki««k, t nr Udiwy mamj tnnht, k kpUnx wMcb vki 
Uw pft ti Fltkfkoh AjMnMnbkt lU, and tlw Matsu of an Kctp<^ 
nmnuMoDM U Haa Skamrs. Bcknr thb ktratun b a lant* lajw of 
atafOa aatl, Aowtaf that aoaaa tbna alaisad afUr tha daa^Uoa of 
lb# tky of atratsm m bofora tha bu vaa raots im bd. 

Jourtk anSnawaa-aaMt liM wtUUmium 
B. C.—li* op^ part of Una atntwn TiaUi poor pottcap 

of O maa n iu tjrpa. Mow It b a ine paintad petury la faocMtna 
psttaaaa, d s dltf lo tka MaaopotaoiiaD poUa^ of Jenubl Naar. 
I^attavp af Ibio t/poi fosml b ^yprua, eaa bow ho ^>pcoxiiDaUiy 
daiad by eooipatbn oith Raa Skanra. Tbara aro lam buddtnca 
of asbakad bikk. ^ 

IV—F^wA niBnmiwm .—llta top of *hU again 

aboara ocpaintad pottafy. Tkaa eomaa poljehrama painud poUaiy 
«f Roocaatrio d aa ig a and ran baaaty, difffftfll thNB that of atmtsm 
111 and wm i l ar to Cho famoua pottaty of aorly Stiaa 1 in Panby b* 
Obaid, and Iba aariy larab of Carehanibb and Ntnirab. 1W« ■ no 
natal barai loob ara of atcna axul ttoi, of Abbdiaa and blra. Tbu* 
ara truaa af Mek bsOdiatt wUcb btTo boto bumad b mna nt*! 
fir*. 

1^.—Hib atntnin of unknown dsratioa b dafiaiialy pr^ 
bmwM. Took an of atooa only, w{(k gnat wa of bias: b 

ran. Tha poctary b ankbe and uspalnud. Tho lowor brada abow 
noobiUe aultwo, and bebv that b rirrin aoO. 

HIBTORY or CGARIT 

Tbe atto of lUa Sbainn haa ham idaotUad. GnI by bbtotieol 
n^ea, and btar by taatbaooy of iu own labbta. aa Iha anebnt 
tgarit, knows from tha Amano co n oapoodaDco. Xt aabbiia an 
aataquity sbkk nnb tha rnt nwuiub of Maaopotamia, baviag 
boao oecupbd froa Bo ob thi c tiiaaa. In iiinrfawn] agaa it wu b* 
habitod fay paoplaa af tho whb oowto pabtad pntury anitsraa, rabiad 
^tunlly to Iha hraad araaa of painud pattacy b Aak hfbor, 
MoaopoUniw, Panda. Durug tho third mglmniimi. at a Ikna wbaa 
Edypt 40(1 Bahylonb abaady had eantnluod goranwaata, than 
appaan a aaltun prinsarily nbiad with tka Cknaanlta ar«a to tho 
oooib Wo may eaO tkb tho coobag af tho rboonkiaia (or Chnaan* 
Itaa) uU Ugarit. although wo moot ba wary of idaniifyinc rultunl 
cbangm with otkok mormanta (cuJtun habg undmitood U bduda 
abo all forraa of Batarbl atnlbaakn); not owry gnat cbango b 
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<ii}|«r»l lyp* mMM tli* mulng ot • mtm paopk, tor euluml forJM 
oftiMi tpMMl Ut bAjroad tb« bontin «f tb« pMpUi 4«T«tep«d 
tbam. 

E«riy in Ute Mcoad ■iBnRitire Vfifit d«v«lop«d inio u iisporta>i 
tra<i« bow e«rt«iBl 7 PtwMRidui. Ii ww mpcMaiit to Eiar|< 
duriajc the tvclftli djBMiy, mkI wm porb*!* « 0 <l«r tto docniDAtwe. 
Tb« «wd of tUi pcnod b tW tim of Rlnj Kiqmod, In obooo doj llio 
la^ mythokcKAl pooBM iba 7 boTO b*0B wTittAB. SooM tfno doruf 
thk poriod, porttapo ia th« lutecrtAiB timoi bctwcao tbe Mkidto Bod 
K«w Klacdon* ta EoT^i tbo fortidcotioao of Cfwit w«t« dinuaUod. 

WUk tli« Koor Kidfilocn of Efjpt, Ufuit eoBtOMod m Ui inpor* 
UoM. probobljr, liko tte other dii«^ os Keyptaan protoetorau. Dur* 
iac tiw tn«Uad tuxMo of iIm Aumim eormpoBdoweo, Vemcit ww 
•adcod, appaneilj by a lliuiu artay ofound IMS B. C. 

After tbia datniciioa. with the weakanios of Eorplteii eootiel aad 
ootnaaorvial ooataeta, MyoooaeoM ocom to hav« oobm to ITgorit ia 
large oistnhon. Arouad the port of Ufaiit aa i&tefaatiOBAl MtUonaal 
nf aaifen aad traden had growa sp daring the pneeding period: H 
wte BOW bfge, end porikepe eUofiy Cypriaa fat popwletko. thoi^ «e 
need set ioier that Ugartt wee eeaque^ by MypoBeeaae. The rity 
woe mdependoat of Egypt: b tbe greet battle of Qid ndi . Ugaritfai 
troope wcee emoog the oo oau te of Riiiw II. 

Wh«a the ^pb* of the Sea epread orer tbe eaeim Medtiecrueea, 
they eeeaD to bare eitbee dMtroyad the dty. or eeitkd in h oatil it 
vu d«U«yed, pefiepe (though improbably) by Tiglath-meoer I of 
Awyria oe bw Syriaa cempoiga. 

At all tveou. Ugarit wee dmUoyed at about the eod of tho twelfth 
ostary. The ate wee inhabited tnm the ej^th eestuy, tor a tioM 
pcebape by a noa*5«mitk (QreekT) popalatloa tuiaf Mreophegia 
burial, brnixa jewelry aad inetnuMOte, trcei weapeee—Ugarit U oew 
la the ires ego. Later penode yield Kee-Babykniea aod Egypilaa 
objeote of tho wsth oad fifth eaalariaa. The city laeintaiaed iteelf 
kto Hellanietit timee. for we And Oraek eofam of the Ibarth centary 
B. but (aider the TTrllraeitir SelewcM kioge of Syria iti ptaee ww 
^•dually by Latakia, a eeaport a few milee to tho eeotk. 
Smee iheB the rite iteelf hee mnaiDed tumhebited. 

eoAurr m ewa Axatsr woata 

la uocBt ttaoee Ugarit wae one of a chain of ewporte aloag the 
aHtem oiaet of tho ModiUrraoeaB. marked to tide day by teUe of 
eoeora d nrina. Thcae and the in lead towne of Syna-PalMdiae wcee 
all aeparata odta. There did not oat here the eame leeal (wede fee 
esiited actios which bad eaneed the growth of ocBtraliaed gormnnieBte 
■ Egypt aad Meoopotanria. Bet Uagiage, etilturo, and popolitwa 




434 ANMi'AL RKfOMT HumtsoNUN iKCTirmoy, im 

««f* Bad) th« $Mm ov«r 5;Ti*-rklMtiM; utd Um comIsJ Iowm in 
p«rtkidw. wbat wiih lb* ■iinilftritT’ of thdr oofupoUoo* ood inUMtB, 
bod drrtiopcd ocommsoI coofwotloft -ol tiuM pwbopt ApproochiDx 
• tndt fuM of tb* fTMt eeaiBMrtuJ iovba. TSougb it wm fv to 
tbo Doitb. UfAilt muM baro bod oooddnblo eoocwt «1th tb« 
PbcwnUdM) cUka. 

Ita otiltitfAl ABd roTniwoffiil ooctoot wilb sKut 40 

bock to oulmt UoMi. witnoM tbo objorta of MeaofwUMui oHca 
Aod tbo oat of mDatfom viilinc. lia coaliauod ennUet omj bo 
Cotbarod ffou a ktU* (e. 1300 B. C.) of ao Aiayriao, Bolubw, to 
lUiar Ucanii Ixdbnalac him of 0 deeuaiMt ho wm to ba 

mod to tbo Quoaii «f Uforiv 

With (07^ Ugarit bod fommiocial and pebtml raUtaoM, at looit 
from tba bf^nottgr of tba aaeond miOMsliazn. tboui^ tbM ma bardl^ 
U coiaporod with tbo doat ntalwBa bdwaai hjhkm aod Kbrpi. 

Tba My wa aaaa eoaUeta, wbtob bocoant ao proeabioal kl«r, b^aa 
with amall trodo brnwaoc l^torit aad Salamia ■ CTJirtia, io about tba 
WTCotaootb cootury. At t^t !■» tba pottorj io Soioma. aa abovn 
by tba Eakoou #«ooa«ioo, voa alioMt aniin}/ Syriaa. D«iiac tbo 
IlitMoUi'fourteeotb ccatunaa Sabunia bad bolb Cypriaa and Syrian 
pottaryj iliM ia tbo poriod «bao Ucoiit bod 0 snot dmi of Cyptioa 
pottofT, and paabapa tbo hasinaus of a Cyprian population at ila 
pott. In tba aod of tba foortoooth eoouiry and durios tba thirtoMitb, 
Salamia bad ody Cyptioa ond fioerally Myoanoaon pottoay; ot thb 
tima Myoanaaon ob^la and tomba wwo panmount in Cforit, ood 
Myotoofoa van iafooiidalaavbarau Syria. Tba FWofOni of tbo Sc* 
took Ctorit alio oat cdf Myoaoaaao trvda io ganorol; it woa only 
aftar that bnak that tba Fboaatriaaa roaumad tbb tnda vttb tba 
Oneks «bo iabaritad tba Myoaaooan araa. kfamoriaa of tbia aariy 
^tan bMwoca tba A<s«ao worid and Syria coma down to tbo Omaha 
m tba form of h sco da aoeb aa tbot of Cbdinoa of Tboboo wbo brad 
lone in PboHoeia, aad upon bia rvtara hroqtfit tbo aipbabot, tba 
*<^<faaaoaa kctoa." Mon atgnidmat fcc iba aa^r P«fod, and 
MpeeiaSy for Uforit, ia tba told by tba Byaoiitano MaJalnt 

about tbo monkso of Kasoa (opnnyni of Manat Cariua) vitb Eitia 
(•pooym of tba Cypaiaa <d^ Chtbun) dooebter of SaUtnftw^ (tba 
dty Salaaio) of Cypnia; aftar tbmr maniafa ibay tba 

nefon of Mount Qwim (J<Mt nortb of Uparit) with ^priaaa aod 
Oataaa. Tba ia/crooco of ausb kewda io ibol it waa A^aoo trodeta 
wbo brousbt Pbocosaan rnltun boom altar viritias Syria, ratbar tbon 
y b cooidaD tndffa wbo riaited tbaAopaon and taopbi tetlMirouliuN: 
bowar. lofcoda ara often suSty of projaclko into tbo poat. and w# *• 
cowt ba MM aa yol of (b* oetnaJ ooum of contact botwron tba two 
euttaraa. 





NAV KtUMKA-BAftRtg 


485 


nn rorvi.ATioH <»r c«A«rr 

SgT«fal mem ukI cultam wtn r»prM«Qt«d At UftHl. TIm 
•I cmoot, M IcMt (roca tbg (8k<d BiDcA&MBii «m Um Cum** 

tU, M m*7 Im mm froM t(i« pottwj, tb» UafiMf* <4 moai cS Um 
> A bM». tk* agjovitjr of ptnoaoj ha him ud Migiibomi pkeo bubm 
neonUd b Um uUeta. 

Of bo othor poopioo, Um Cypcioiu moot 1iot« Bmo fovAmot ia 
tho port wtUosDoet. ao appaon from Um arUttooloclciai orMnoa. Ab 
cnipnaUe text from Uf^t OMtilioiM Ahiqraoa (Cypriana). Uiuitaa. 
Humaao, aad eber peopW And omoaf Um poraooal name, aod 
bo Aomoo of jdoMo frw wUb variooi peneno an mid te have eemo, 
wo Laro laaii; vliich an Mt Seautk. 

Next to Um Ouiaaaato, Um nooC iaporunt group oocmo to kaoo 
boia bo Httmao. Tlu Hutmm won, dutiag tho ooeood milmuom. 
a viUeqiniad paepla. llunioa tosEta aad nanwa are foasd dariag tba 
TniiidU of that milUftMHOB ia be anglihoboed of Anttw, in Aaa 
Mt&or, m Sfria, aod PakoUu. Wa kaov naithor tho axtaal of thaU 
opraod oor what pao p foa aftd Uaffuagao waracompnoed b them, but wa 
kaow betr iaflueno* woe gnoi TIm “ilittUo*' eultim of Sorb S^ria 
(oollad Haul land bj ba Anjiuai) «u b al pnbahtKtj HorriaB, 
botag qtsia dtffaiaot from that of the Hitiita nater lo AUa hflaor. 
Tbo Uurriaao wore aa unporloat Uinamt b Um pepuletMo of PaUatbo 
8]rzia. Tha lleritaa of ba Btbla wan boaa bjr Pnfeour Spobv to 
hara bam Huniaco,' aod quite a busUmt of ba oarijr PiitrHninTi 
tribal and panenal aatnoo temtk«>cd b tba BtUe ara ttunbo; a. g., 
Kmaa. ba Penud. Uw aanwo b Ooaaate Id; 20 ff., neb aa DUhoit 
(Huniau Taahaont). (a Rao Shamra bare an bumj llurrUo namaa: 
b MM letter all bo people larolrod ara Humaait, e1ihnMi;1i bej me 
Um Smiitie kneuago. jwl ta tha Hurriana of Kuxi mad the SooUUe 
AjajTian. 

Rae Shanirm haa alao jwUod a iTilaharjr {nga dietkaary) b Somer* 
laa and llurriaa (to teab eumifom writiag to Hurtiaa amboa?), and 
■aranl texte b ba Ugaritk alphohai. Ahhough our knovtedgo of 
llonian k limited, va know it b bb laaguege became of forwial 
■nnlariiMB wib ba kngaogo of ba fagaow MltaanJ btter (a( Tab* 
ratta, kbg of br Hutriao bod Mitauai. lo tba Fhanoh of Etcypt) 
wib be ralated bnguag* of ovteb of Um labiate foosd at bo Ilittite 
capital Boibaifcea b Asa Mbor. Tha Somafian^IiurtiaB iyUabarir, 
bterprated by F ro f aeeo r TlnircM>Daagn, haa boon of gmt ?al«a b 
telling UB BOM ef tho atneiun of be Ueguega, and k Ueotifying be 
..jaeanbe of aama of tho ooAxao aad werda. Although Ihk laacuago b 
rakted to ba ober Huniaa dkbete of which wa know, it may coo* 
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AmcvAL nxrosT nnBsaxux ccmnmoM. wr 
■titnt* a diifcnot dnkcl. Win tka alphabMxe t«xla ui iBUrpratad, 

Rm Sbuua will baro b««oiM «M «((be <Ucf MuroM for «ur IuiowMk* 

«t (bia ff«at bat Kttia-kMVB paopla. 

oOHMsacc Ajra ixaoaraT 

Tba ifflpflflaaoe of Ufiril dMivad froan iti Keofraf^uoal poeltko. 
U waa a(i|>aMitfy al tba baad of om of (ba cbU/ tiada raota* mloBd 
fim iba Maditamnaan; Tba reota to Alappo aod oa to tba Coplirataa 
Vatta; asd Maaopotamia. Ooodi from taorth Pbmidaa dtiaa 
pfoU b ly wfoi aaat bf waj of Ufaritv la additko Ufarit bad a Uvaiy 
irada with £crpt whaeb it auppbad with tba oalwad boxwood. 

Ita chiaf trada waa tiodonbca^p ia bao&n. Salandt in Cnit'** •■d 
Ufarit oa tba Sjriian oeaat wan tha atetkoa ia tba pa«a«* of broua 
bon C^pfoa. fraal aoima of wpp<r tai tba anakot Naar Ea<4, to 
Sjna a^ Maaopotamia. With tha brom, othar objocta paaaed ia 
trada, aad wbm bfyoenaoaa pottarj ia ia <)ataa in Sjriia, or 
whaa a raaa af Salarnia typ* b (ouad in Aibur. wa nay praanow that 
thay paaaed throuffa tha atalla aad atonroonDi of ITgaht Latar, aftat 
tha pwiad of tba Paopka of the Saa, wbco Iron bofu to nplato broasa 
M tha taoal eecaanry of awtabi, the aztaat of tha broaaa trado ftdl 
dacMTily, aad Ufirit aarrr refabMil tha Uapertanoa it bad had bofon 
the twid^ oaaiuiy. 

likaUiaotharctiBaa, Ucahthaditi iooiJiadiia«fiaa.par<ly loaatnfy 
itoneada at boon, aad partly in oowjTmction with ita eomnaarro. Than 
aro (raoaa of a poUarj iado^, and of a pwrpk indwaUy for tha dyai^ 
of elothaoaad at baaaa aad in trad*. Thar* wm alao a bronaa iadoati^, 
and the uauaed dapodta of ooppar ora and alac wiiieh hare bom r*. 
«onrad by the axearaton wart ibowa by aaalyna to hara eooM from 
Eabemi- 

ura ur uoaniT 

la rpita of the many objaeia fotiid io tba eseaTwimia, wa atfll kaow 
littkofbowpaopbbTodintbavariomparioda. Tba lai^ majority of 
toxta are of mytbokfkal or cul I oootml! tbare are a (aw bum of mon 

or laaa pareo&al nature (a. f,, the Akkadian latter about Um aarofm of 
Einf Niqmad'a aqixrry), aad parfaapa ou of pohtioal MBtmt; there 

are aim aoma iiia of aamaa, 

Evm ao. wa «an record that dwiag lh« ku Brmxo A(a Catratum 1), 
at the apax of tba ooppar trada, C^arit waa a rich oity. Tbaboaaaaara 
kryo and apnoad wall aport; tba mon nportaat onaa bad raulted 
tenba a tt a o ha d . The woa p eoi, jeweby, a^ rarioua objaeta k yold 
and ahw. bronaa, and pottery, aro numaroua aad wall-ou^a. . 

Idttk ia ksovB of the matbeda of tradiny, but wo do know that thay 
omd a takni af 1,000 ahalnb, aa ayaimt tha umal ooa of 1,000; tba 
mna abort t alen t ia enployad in Rxodua U; 3$~7. A text of v«t- 
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srioaty evM eivM aa iiuifht iaio tiuar of t^n ran 

aod .Taluohio benn: inierMtinc ia iM ^oeel. neoameodatioa c4 
ifaiMl 6( ««ka*, proMribad m * awdiciiw ia Uaiab tt: 31, «&d raian*, 
fnqiundy OMCtioikMl la tho Bibb m a food oMd wHb (ba dried 6^ 

fVoOB tboir p^’U» w may kora aoiBothan of Uwii owa life. Tbuaa 
nwma^ of Uw fode, whieb nuet raBeeC eomcii «e peM euetooM la 
thoir own atonbitei. cauih the feiber’i vaddbc lift to bb daucbter 
(BiUkol Aittnhiin), and ibo wioto bfooibt by the btido from bar 
fetbar'e ho nee, end the old bnd*>fineo (BiWeol nobw) paid bjr the 
miiar: the (enne need an the taao aa to the Bible and lo the (Huiriaa) 
Aiayrlaa NuxI testa 

IIm aK of Ufarit w«a of vaiyini qoahty. The gold bowl aod plate 
an ouWaiMting tod rkt, b«t do not cq«al the beat eoaUmporair work 
of Egypt and Cypnia. They ihev Mjnwiaoan and Egyptias tndn* 
enr», and exhitet motah wbiob «aa boat be orplained fiw Cypnia, 
Menopotania, and porbape eth« Ariatie eouroM; rinular iadoenoee 
nay ^ aeeo in the locally maMfactartd eyhoder aeala. One aUUMte 
of Baal ii noteworthy for being nede of hreeuw with gold, ailver, elao- 
tnim, and graao ateatit* uaed for rarioua paru of tha atatuo. 

ooM, mma. voMnp 

Tha Urge testa which we hare are apparoDily all nUgiowe layUu: 
wba« othar Uteraiun there may have teio, we do not kxww. tW« 
WM probably Bttie if aay eooelar written hteratero, (er reading wee an 
•ocoeapIUhiMt ol ptnlfitmal icribee only, and arw tbeaa nylha 
mtm te bar* been writteo down prinaanly at aa aid (o prioeUy reciite* 
tUa. They an of the graatmt intareal to aladente of llw ancient eaal 
aad to atudcnte of Tetigion aad culture, bring ibo flni direot material 
of n >oeaklaa Canaaidte nlgUo. The Blblkal tef er tacoe to thla 
rdbfioa wan trafmentery and Mgatin; the Greek deeonptteM, ai in 
LadaA*e do Oea Syria, an late awl alien. The fuUeet acooonl waa that 
given at fowth band by Kaeebeue {Pracpemteo eran g rika i 9) aod 
attributed to a nMonieiaa prieet ; nteet echolais dMht> 

ed ite authenticity. Now both Ihia and the briif dMcriptioaa In 
Esihao l and alee wh ere ia the Bible are wall bocito out and ioccaparabty 
anph&ad by the dinrt erideaea. 

Ugarit bad Ite own pantheon, gonermlly arnlUr to that of the othor 
Pboanlelaet^yma dtaM. Then wee a chief god D (Bibikal B), 
father of the goda, aad bia coteort Athint ef the Saa (Bib&eal Aehcra. 
tha ibowe to ba a true drity, cf. 1 Kcngi It: 19, not merely a enh 
pole), whore rriatioo to tbo tea may ban toiae oooaoetiea irith the 
'^Cyprian Apbmdiu'e eea ehaneutittin: oa* ealta to mUd the Oreok 
nprearutatiow of Aphrodite rlriog from tbo wane. Ihere ie the 
grain god Dagaa, aod hie roa Baal* or Aliyan Baal, Aliyan waa the 
Adook ef Ugarit, tha Tegriatioa god who died with t^ eeorehisig 
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wmnitf lAd roM to Ul« with lh» ntsraiof niw; hii co—ort k Anat, 
aad hk pcrf>t<tt*l MMBjr k Mot, god of tko 4o*Ut of TivotaiMni, vfailo 
SbapA, (oddflH of Uw aon, oftaa romoo to ouppon Ikm in 
toMHj otbor Ackko, Man of whooi Uto m 4 i^pwrati ia Um mTtbi, 
but m tnontioauf in late of aaenfim or of goAi; such m Riahp, 
Athttft, I poo k Mi Mlikim (Biblae«l Mallunf). iD knon fran tho 
B«bk (wkin Aatorto, t oi, Atbtart, k (ko ooonrt of B«al). Tbcro 
an finii who Mrro tko go<U, o^ g., tb* dlnno enuAruelor RothafHoka 
U 4ouUo buDo ‘^W^anA'TiTwtontiixiiat"). BNntioood k Sweliiisi- 
Mhon M Cbwor. Aod Umto k i fcnenl dhin* popolatko, tho Dan« 
Dki (ef., tbo Kblkal Buo Elehini). AH lrr« ob tba MfbU of Sapua 
(''Xorth**), tka OtTDpua of thia pawthacm. vbieh k Momt fWoa, 
aofUi of Baa Hkiiara; cf. bvaiyn'i “llotr Mowit" In EackM U. 
asd "Ueani Son in tba HacMai of iko y«rik <Sapkeo)'* ia PaalcDa 
4S:A Itk n Taa li BftetodhanawfafonootothoiBrthkalLoriat&aa 
(Lotaa) ia abaeat tka asaol worda uaed of hta la tha Btbla, and a long 
kgiad about Dim], who auat bo tka Oanaaoito ntrtk bm rakcTod 
to in Etabk H. U and uaad « mo<W for tka BiUieal aterp of Daakl. 

Ika aarlkctopeal poaoa tall of tha atnigglo batwaao Alljan and 
Mol, and tba dwth and wa u motion of AUjraa Baal—ibk k tba wido> 
ipmd Adooia mptb. Tb«n k a mpch of tba bvUdiBc of Atiyaak 
fi*ka tcaapia (pcrbapa ndtod at the oonpJetioa of hk tanpla ia 
Ugaiit), and eaa af tbo Tioiarj of Alijan, m Lord of tba Land, oror iba 
god* of tba Saa. Than k a mjth of Iba mamaga of tba moon god*, 
Tank aod NiUtab aod oaa of tba bartb of tba "Orackwa OedL** 

Puto of tbno mytba oan ka md «{tb aaaa, bot bocaaaa of our lank 
of ksowladga of tbair bae bf w wn d. and o« fro^aci taabOi^ to f»ibo« 
ibar aacrt BHwnkc. nooh k «Kar(^ am now. Ttaa baaa baaa 
attmpta to nod tbooo poocno •• hktorwal traditkoa, and to prara 
fron tba that tba Pbaankiana aana nortb to tbo Pboonkun-Syrua 
ooa« kom tka aaalb of fikBtua wfaara tbay kad originally dw^i. 
Tka oridoMo p r op o owd wm (ka idontaSoalka af aoutb filial km 
ta tba pooma, but aaoat of tka idontiftnaikaa eanaol bo dofttdod; 
mMfj an accMntal ■aukritka and nuat, for the anna of tha poaaa. 
bo latorpratod otbarwk*. Tba toacWriaga of tbo pacma by auob bob 
aa Pr^aaaore Albrkbt, Maatgoanary, aod Gkaborg laava no room tor 
tbair iatorpntotka aa hktocteal iradttkma. Em mora onoaeoua k 
tba aUmpt to idiatify tba otigk af tba Ho(««w poopk wilb tbk 
Munad aoutb Pakatina Pboaakkn center. Tbaaa k no arobaotogkal 
aridonca far plaotog Iba Pkcakkna tbita, and aa to tba forabaan of 
tba Habrew paopl^ wa bara good ovidaiMa that they w«rt oat of tba 
Ca n aa n lta group but atand Palaatina for tbo moat part dun^ tbo^ 
Btiddlaof tbaaacond Billaoxiiuia. Tbk dnargaoco of inUa^atationa 
mrnk oaxa non bow QtUa ooa ran treat rtadiag of a tairt, bow 
««ay H k to mad into H unintMtioBaDy but affootiToly any Idiaa to 
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whkk OM b McuaAmad w vlioh OM weoMCMtuijr whIh* to Aim). 
For tkb fWMB It b tiw»s» bMt to upoa Om iaeofttfortrUU* U»- 
gubcb OTtdcace of tbo ItafitiMb tonM u tboy appoor b lU uot aad 
to dnv odj Mcb m ini toi g n OMtaot m appcan bom "tfanply* fnan 
tho moteriil iloalf. 

Hm nwlbr tobbto inclodo chbAr Ibu of Umiploi and (oda (to> 
eludbc twM»-S«nudc), Ibto M tompb food*, tbto of Boificoa, dinO' 
tbau for pM^utsc MotifiMii. *im1 riftiMl pnjara. TW paiaUi^ wfto 
K«di^ nficMma pcacciM aro maa;. Tbo aoimab wtibh nuF U 
Horifioad an too MB«; DUBjr Mcnai ofMerificm aro (ba MBse. Bet 
it b btortatinf tkalooaucnAcooalbfor tho cookb^of a Ud tomilk; 
thb b pndiitiatad m Rtodua IS: It. S4; 36. Ona aaka IT cb* BihUMi 
protiiUtioa aroaa la oppeaiion to tkn liw, eilb tbo xmen] Jnbh 
Mparatiaa of aatol and nilk tooda davcbpuait Uwafnaa, or i^MtUr 
that ffCMval OMtoa precedtd (fron pro-pabatiaiao ttni«) and a- 
pUbu Um iai«rdiet*oa of too Caaaaibta iftt. 

Of tha rctatfeo of tlib Canaamto ndifioa to that of tbo H*t*rrtf 
people, two ihiap apfiaai oarUfa; Ctaarip tha fotvfalltMa ef tb* 
Uebrew peofK llitjr aattUd la PabntiMt, took oear mech of 
Canaaailo eeltura, tadadilf taaap of the eult prwetM, typoa of 
•aorifloea, Ptytkolocical betwa. otb aoma of tba moral peorariw. m 
wituaaa iba appwrafKw to Vfarit of tbo pbriM “pbadb« tbo ptaa of 
tba wldowv, jedcii^ tba eauaa of Iba oepbana" (Daod Sr 6) wUeb tba 
BOda 00 boqoantly paraUab. But h b arn daaiar that tba bulk of 
tba cultural aad Ti^iuiw bacbfrouad of tba lirbrow pooplo vaa a 
diilaaaat mm. Tba Babylooaaa k^aDda of Uia BlUa (craatloa. datofa, 
Nimrod, Towar of Babal) aia eoiufiieuaurijr abaaot frm Ucarft. For 
rarioua aeckl aad biatorioal r o aa tm i, tba Hebcowi io PaleMiiM. ovac 
untb tba MobaUatioci of Canaaa*U» into Ibaoi, rataiard nuaeb of tbo 
odtuia wbieb tbaj bad bad in po^PabatiniaB daya. and altboufb tha 
final fono of Hebrew eulturo waa cartaiolj no mere coolnmaaoa af Iba 
old. it aaraotbaloM raeaaisod fundaineetolly dUTontil boon iba 
Canaaaita. 

TQX UOAJUTIC ALPRABrr 

aBawBaeBNT 

Within a fow moatba after tba Ani groat fiaJa of uUaea Lo 1939. 
VtroUaaud pubibhad a aal of analbnt eapeea of tba tabUta in thair 
uaknown ouMaform ■gnaw It WMclearlhatthaMgiiaaociiCiUitod an 
ilphabat, for tbaro woro only about tO of tbata vaad oror and over 
again. Tha word* vara aapuatod by rfiort airokaa. aad it vaa ioead 
- that laool won of Uma or four Uttan. VlKlIaaad and tbo exenratora 
ibowgbt that tbo acfipt might bo Cypeian, bacauM of iba axtant of 
Cyprian natoiul foe^ at thb atrahnn. Othar aeboUn, jadgi>g by 
tha probabb SnUtic popelalioa of Syik, and by Iba ibn^ aad four* 
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Uttar KtMli*.Iook«d krASettitU laafuiea vHli an alpKabat in ■iucb 
ooly tha mnanffiintB vara vrituo (aa vaa tba caia in tlw Pkocttkaaa 
aipkabal): in tlk <«aa naat mrda vo«l<! bara tbr«a Utlara, fea Ika 
tbiw conaonanta <4 tlta toot, or (onr, for tba toot plua aoana aifii, In 
M»j IMO Profaaaor B«var <oun«nkatad bU bat aunaatigna for 
Jwi|]hMiiiMit; tha taiaa tiaa Proff or Dhocme ta fmaataiii 

via tnlTiiie at aooavbal oitvilar reaultaL Both airroad on Hana of tha 
Uttarii and aacb aomctad fm the otbar'a aBQtataooa. 

Thar* vara no bilinc«al taxta, and tha proeaaa of daeifKariBg &>• 
Tahad fBaaid«abU iafaiunt^. But aa aaav aa tha majority of aicna 
bad bMQ eorttcUy varfead out. famlhar vorda avdi av ofp * CoO 
and fS ("Wga") b«can to a|ip«w ia tba Tory fiivt toxto, and aoov thay 
vara raadabla. Soma rharaatora ranmJrwiI In doaht even tban. Ona 
wbkh bad baan tend / tvniad out. vhcn more tecta vara pvbtiihad, 
to bo aQaaitinna aimp(y the two vgna p and ayin (a Samitic Uayngal), 
and awneUmai a nev with tha vatna a. Anothiv afn. katf takm 
aa a vanant for tha f«sn, ia aerci to ba a ihffaraBt aibilant obaracter, 
apparanUy lapfaaatilirn aoaaa Ifarnan aeuad. Ona or tvo are atiD 
nnoertain. 

ns actarr 


Tha alphabet conaata of ampla eunatform eharaetoM havhi^ no 
ralatioB to tba lytlabie and idMcrapbie (locDfraphtc) alcfv of Subwn 
ian-Akhadian eanaifonn wiitinc, abnUar la tbat lb«y too aro made 
ad otanbt n a tv mi of iaapraariona of a vodcoabapad atylaa on «lay 
t a b l m Tba wrilinit nxna ftons laft to right. Hka BabylooMo eunai* 
form, b«l snlStv tbo Pbocoicaaa tlphabot, vhkh origknatod b a cnrvod 
aaript and ran from ri(dtt to left 

Thera an eoma SO flgna, all rapnaantiDC ooiwottanU; u ia tha 
P hfwn i ci aa dphabat there are no aigas tor tov^ Floverar. for tba 
no M B nant ale^ (tha gliitaal atop) thm an throe aigna, ooa aaeh for 
alof^ with a, f. and « vovtU raapecteraiy. Each ma U of aat form, 
but in tbo a m al W tabUto I hero appoar cortain signo tbo roloa of which 
haa net pot hom detarminod, wUob may bo meaoly variant forma of 
Bomo of tbo itaa d ird rigna. Tban U ona chanctar whioh oreure 
0^ in tba amalUr Ublato, and which OMy ha a MCOnd *-aiga (an tiroly 
dlfanflt in term) by iha aide of the vvaal r (whioh appeara both in 
tbo pooma and in Umm aama amall taxtt). 

T^ ifwlhng ia ixod throughout; no word m writtan difereotly at 
ooa tlma than at another. Thai U hanOy aurprlaiiat. ainn each Uttar 
repivnatad a differant aoand, a» that propariy then coaid ba but ona 
apalltog far aaeh word, b«i tUi obamca of all alipa mdlcataa that tha 
•cript waa wai l aa t a bl iehed at tide Uma. 


«• OmW* ■apto •• w am I 
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m 

Ib til* loot pom* itor* m Um mron in «icti (a. g. putUor 

la of astfa wadfraa)* B«tl ia acoa of At amiJI tasta Ikar* ora rooB^ 
aaoh mori; ia a fav At IcUcr « k lafukffy or iwiall^ noJa wiA 
tour imimd af thrm iradfa4mpraaaafui. t with «aaan matMd af floa, 
» aa. It moy ba that aotoa a( Ibm taita aia aaarckaa ood 
itUiiiata' worls; iho ijBokona* foond with thiiw wtiggt^ Ikai tha kla 
woa a aaribal aehool. Soim bar# mggmtod thti tba laaa rafulorty 
wriitaa UMata ora oorliar aod leo back lo a tmo mhm Ika olpbobK 
waa atiU ooi q«t# boad; ia that caaa tha ligm which ooeuj oatjr • tba 
■naU tohleta moy ba aorljr ^rariafita» or aharaatan which diad out 
whan tba aoripi waa dxad. Bot thiwa k Huia rridaora to aapfion 
thia viaw. 

A ftw tihkaa hara baaa (aosid with tha lakim rwraro^ wiimrwka; 
tba whtlDt vBza (root ritht to kfK aod tba bdirtdual fiCBO* tao» of* 
tami j aaottod. Whalhar thi* had aaioa asafical tagpi^rmnem k oat 
aiaar aa jat; tba ocotaota raoj ba mictool (ornulaa 

Far our o&datwUiutfofc of tbM Uatii aod al ibair baarioit tipaa tba 
haafotx of lha alpbabaty it k ioDportaat to koov thair atact i$JU. Tba 
pwat aiofw of taUaCa waa loiiM in datek ta atmtuiB I-B (a. IhOCk 
IM5 B. C»)i bat acono of iboa totm to bare been bailt into tba raooii- 
atfwatioa al the oaoligooua kmpla, aiiggaatiot they moy b feat 
be olikf than tbk raoonisnurtioa. tba oobfibimof acena of poama 
lodlcaloe that tb^ waio wrtitao down (ooplod trom oMar tccteT) 
daria( tba raiga of Niqiaad> KinB of Ufiiiti at tba top of atratoB Ih 
L 0 ., jual bafem ISOO. an Akkadian lolUr wea fooid wtiUaa by a 
Eaf Niqaad of Llfarit. H both refer to tba tone pcnowi it Mkm 
that tbaaa tabloU are of that tintr ^ Other taUata bare 

baea fooad aieewbare tm the hum and nay well be latcr« in 
l-D. 

It k quiia peaaibla that thia dphahei vM eiwatod duriiy ilraUm 
Ui at Ucarlt How far tba uaa of it or tha koowtadee of it apraaih 
we caonot tall uaUl oibar eitoa haro boen eacaraUd. la Bath 
Shaoiaab, in eawtb Pallet iiii> iboro wee kwnd a tabbt with a iberi 
nnertpUiMi in the Ugiritio alpbaboh writtaa in fe rai ea. Tba tabiat 
baa not ae yet baaa eonrawifaHy taurpretod —it loay be id a oca* 
Sifliitk lanf lifa - but it aufioaa Co eu0aet that tba eljdkahat af 
Cfirit a*ae known ower a viia araa« 

coaamc two pHonnotaw 

Tba oaifio of tba Ufarilk alpbabot k unknown. It k all Toy welt 
to aay that the eorihea of Cfarit, uiinc tbe Akkadian emnfonn* 
creatad alphabtck ter wriicnc ibak own languate» but bow did 
(hay coant upon the idaa of alphahatie charaatarat Vo cannot 
it aa a darelopBcot Iron tbair kaowladfe ef tba eyiabk 
OKtusUorm, for tba alphabet k no natural dorelopcMnt Iran ■ySahac 
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mrltinc. Ofbb wriliiic baa racliMl tU pbo—<k Mac«, «*ch ^ 
ny»^>U a aaUirtJ a^Uabic dhimo of a woni. Ho a^BMT >^7 ^ 
M^bMd la tb« flyOblne dmaeta. but Um riRm w3 DM b« 

iMitu to rapnamt Kich ditlifoM of wonk <L ^ tueh MoniU or oombt* 
twtiow of OOWW) w wo noi o or m a lly p ro aawae o J ’%f tbwn ao l TWy*' 
that ia, m wpar^ apOabts Ibwo will, thoitforo, ba no latun 
NfmaMliac lb* oouajilafaie mninnafita> Bui it b p r ac i aaly UtoM 
tka* wo bavo ba bolli PbowiWaa aad Ugarilae alpbabota. Id the 
(ofiMr, v« kfio* tbo roaaon* tha ^uartioo of areanaiaiieM whkk lad 
10 tba eooatnctioQ of tba Fbcwofcks alpbabat on the acfophoate 
pcncipk (tba pnodpla af baoUBf a iifB lopfooMt iba Snt aoimd of ila 
aaaw). la iW cmo of Ufarilae, vbat vAi Iba raaaooT 

Tba ■iiCTralinn to dariTO tba Ugarttic alpbabat trora U» Ahbadian 
cti^orai nay ba aal o4da. Ko bupraMoa ainulantioa baoo bocn 
aatibHibad Akbadiaa t»i Cfariiie MfBa, bat aan if Ibtta 

vtft ■miknlati Ibay woukl m 4 oipkio Iba aoura of tbo idoa of 
alpbaboiif writing. StanlaHy, ibor* an no gnooda for tba auggMtioo 

that tbk alpbabat vaa iDTant^ by oon^omitM. a aufgaatlOB growint 
o«t of tba Brirtanco of TocaUc abph ngna. Tbo alphabet aecBu 
defiailoly lo It the Scniuo dialaca of Ugarit. aod tbo thm alapb agoa 
may have ban a ^taaal adintmoit for tba Hurmn pop^laea, 
prabapa ntrodoced (or nao ■> wriliog Hwriaa. 

Wo BiuW iaoulgala iba ptoifbla toladona with tka Pboonldaa 
alpbabat. Tka pciadtioa iaa^ptioaa foood at Sarabit ia Snai abow 
Ibiu tba alphabM arntMl aa a^y aa tbo twentieth caBtory B. C. 
(or, ptriiapa, tba kat pro-IlTicaoo period). Tka Fttoonidan alpbabat 
proper bae bom eanied boi^ to about tba tlurtomlb omiury, but 
raeaul PtlMiina tacaratioM baoa yiaUad aoma 10 arabak ioscnpliooa 
Croea botwan 1400 aad 1300 6. all tkawiag aaily stagaa of tba 
Pbomietan alphabet. Sobm bare raggaated that tba Ugaiitie a]pka> 
bat la PHTOly aa aUeenpi to traailer tbo Rioaiiktan to uaa oo clay 
tableta, but n that eaaa «o Amid astpact far graaUa cinUaiity ba> 
twaea the lotten of tba two aIpbobaU. Tke only elooo mnilanty ic 
between the aanak (a) of the rboaoiefan aad tba apaetal Ugaritk a* 
moodoaod above, wblcb appaan ia a few of tba anaall tablato and k 
totally dilleaont from tlia onknaiy *; Ibfa nay, pwbape, b« a ratiant 
nade aa a copy of (ba rboenidan kttar, cnly to die out witbnett gain* 
lag meopuner. It may be true that tba (emw of aoow Ugaxitic 
kttm art baaed oa tba Pbeeafirian. Sonar aobolon bar* rnggnted 
aoolbcr point of oonnartion batwaao tba two alphabala. Ia oae of 
tbo t«rta, a Hurriaa om at that, tba ktter apw ^paan with a arnall 
ebek about iL Tkma aebokra renaider tba drela to ba tka rkomidan ' 
apia. oaad kwa aa a diaeritkal nark to dkiinguiab tba Ugvitia ayia 
fren tba vary alnaUrl. IIowoTtr, for varioua reaaona lliia riew abould 
ba ftfatfad! Iba anouelad aign ia juratio n probably reprereota a nun* 
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ber or oome oUxr ipociBl xaftrlt. oad thk tjpo of ckioe roUtioo bHwnn 
Uw tvo olpbkboM roauiuM hi^ilj 4<nib<lul. 

NovotUmIm*. Um oectMa*aUl Ucuilie o>pli*b«t muot boTo b««l 
moiMod oo tbo oofwwnnul PboonicUn olpkobot. OdIj n oto vo 
• xploiB (ho Us»ri(ic tlphobol hao no ai^ (or voirolo oroo tboofh 
H «M emud by p«Of)« «bo k»«v Akkadiui oubmIorii, aad vevtli 
«ro tbo only luapli oouadt for vlikb cuMtfott* did boro otyioroie ticDo. 
U aoy bOTO boM nod* «itb • «fo>for-«(s o or rwyowd u co lo tbo 
PluMoiioftB, to wbiok «oM U jtrobobly bod to oootiikuo tbo Uot and odd 
tocDO olco* oooB^ wbiob Ptuwiiriia did Dot boTo. Bet moro 
preboUy il via omlafod oo tbo laoanl oarophook noobod of tbo 
Flioonieion olphobot; jvol oo (ho Phoonicoon bad Mpo tho TlhlO «f 
vbdeb ww (be firot oound of Ibcir oamai. oo beta otioMforro ugoa mo 
mado, vitb fixed nomai. aod with ocrepbook alpbabttk TohMO. 
Wo eoDnoC bo at all aoro of (bk, (eo wo do let havo tho nanua of tbo 
U^aritie bum, but it b doubtful if (ha oouDda wore thought of 
iBlIyUoally by ihoraaclTra: bm(« probably thoy voro <on««>vad aa (bo 
difforocit ituUal aounda of varioua vordo wbodi ‘'bofOS difforoeUjr.'* 

Eithar viy, tba Ufiritk lipbabu no probably not a alanah bemrw 
ing of (ho PhooeMUD, but a saw cmtic*i baaed eo a kojwng of tho 
(wml kdoa or tho imUHytaif OMtbod of tho PhoordoaB a l p ha b aC 
Wa baro bora a fino aTamjiLi of the taaining and iodopoodenl appbaUwa 
of cultural pattania, a typo of tnaafar vhkb tjfum taboo b tho 
qvaod of ouitvrvi fonaa. llua unitatiag of tbo euIUiral patient hM 
oeeutrad oevonl tnooo in Iha hiatory of lha alpbabat>—it io the 

vnry origiB of the FhoaiidBa alphaboa—and (a bat aaotber witoeao to 
tbo groat odapubility of pooploo u ooetauloting tho eultural foroa* of 
thatr naighben. 

THB UXGVAOB OP UOAfllT 
voauve OCT tax oaaiiMAa 

Tbo languagoof Ugaritirof groattatoratforSoaMtiebagnutica. Il 

haa boM^l tmportaat mw (a^ (o ukI haa giren body to oMua 
bypoiheiM. But it ia noo in Uaelf a totally nerv Sosillk laaguogo; 
It ii a dialor* ebmly rotaUd to otbar knovTi Smitk dialoeU. Wbon 
oooe tha raloea cf tbo alpbabodc ebamton van daetpbarod. It vaa 
pombla to uadonland taiga pertioao of Iba taxM. MoM of tbo wonU 
won roeognixablo; tboy waro WBiikr to Hobiw woedo, or to worda 
kMvn tram Phoaniaan iuoeriptkoo, ood van aaeatnod to hare tba 
aaina mttnlrf aa Uwar oognatM (vurdi ia relatad luiguagto wborb 
baro doTolopod from tho ooono oomnoa word in tbo paaoni rpooeh). 
SosM vordt eouM not bo mada out at fint. but van ibovii to ban 
cognaUa in Akkadian or Arabic, or otbar nora diaiaat Seanitk hn* 
goageo. 
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it the t«xt» vm md, cruDOMf b«|a& to roml ktooU. Coo- 
MAiAt4l pM&xa feod ftfluM ipdioUd intlhipf ol Um lomw of Tortia 
am) Mvnai, liBCO tbo fniMtlow of mt»t of Ohm offixco won koovs 
frou oUw Somllr dUlccto. Of pvticuUr rthto von Uui throo oloph 
iifiM, orhloh rorooM th* fovti foMovk^ th* olopki {or 1 ^ roi^ 
procodtof H, if than vm nono fdkpviiif); thio oorrod m Uto ohtof 
«>di n Uiov «l tbo Tooo B ootiwi. Profcoocf Priodri^ oooB obovod UmU 
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IW word for “cbolr^ vm ly Ulod ktm vkm it vm k (ko MnlMiiro, 
km when in «|M oocvoUto, in to tho (coitiro. Wo miait. iboMoro, 
that i« npnowtod (kuHo'w, kuna’a, kwalf in the Umo 
poaitiina. and tkal Uw oJd Smiuc fnci rmitiiy won atiil in um; 
b«iot, Um wonl (or Bacnflo^ alvajo ipdlad dM, inua bavo Um 
proaotMcod ((bib^ii, dibW, dlb^ in Um Utno eoMa. autularljr, fmn 
Torba wifinr in akpb. Fnadrieh daoacatftratod Um fcootmoo of miitm 
Modaa aaind>nUn«odi«Km{ala.f.tnriM“UMiaMod'’(af{til 0 ‘q|, . 
vbaro Um juaUn ia Ua (or tUUaX and ao oo. Tka aiapka alao nraal 
Um TDCafa atioa of tka TotkojMom; Um tka form «rdtu« oiaW, 
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nipmrnliinr '*1 in<twi>4 (T)" •hew*, M 6o otliar fanna too. 

ikM Um Towi of iha pw 6x is tba ikriTad iloTf lb« f-«t«ov; 

1]^ M FU) VM (*]r TO««l of tho |1o) «M fO- •<> 

ttU “i^ bonond" w«a probabt^ ptmooncod Itakabtodu] Tbo 
otoplM haro fuxtbor oorrod (o ladiooto ononpocW aou«d 
viuch bkT« occ ur red in IW Wif««t« of Ufoiit, M w fc on Iko word (or 
"kHd”, whkh we would eipeet to be {ra'lu]. vrittHi r»f. b fouad 
M rid. 

At ti»M (ho oooeoaoate, too. <how moaepoHod (htn«i eboet the 
loBfoafi: i( b when we eome ttpoe eoch ea UMxpecUd fons aad m 
able. Id confonnity with oar othw kaowWice, to espUa H obculd 

bo oo, (hot wo tool w» oro Dot ebtr oi y r«*d^ into (ho Usta «ha( we 
bappOD already to Icaow ahowt Saxaibc. bat are oonecity taterpr^lnc 
the MW endeooe. ‘ntue a proUcaa ia poeod wboo «o dnd ihi word 
"oigbUon" writiNti (sM'irA, ahhou^ the filial h fal (ho AOCBUO word 
ia Hebrew b alwaye reg a rded aa a Towet latur. and we ksow there 



are no rowef WUare n Ugaritk. But fuitkor ceaeideffetiotp tbowe that 
•TM in Hobrow Ihm ac« iadKUtioM that thie ia ao ordinary vowel 
letlar but tbe reflex of eome old coaaoatetal eound; the t’earkie form 
file oealiy iato Ude wndecMaadiiig. Suielariy ocbelon wore unablt to 
vDdfnUod eonMi of tbo oeeuiMMeo of th* Uttar 4, k l«wh phraaoe aa 
rfM d riw'. wbare rpm arteaaa “word" and rhn' “you will h«ar“, but 
tbeao difficuliMB dkappeared when it wae rea lk e d (hei Oi* geiMtee 
•ouad ^^wbaebbeoamark Hebrew, bad boecatadta Ugaritie (oauUao- 
tng with Snmtic d proper), eo that aecne of the «i-letun wm to reed aa 
foBeoMa of di k tide cmo it w (he rolatioo 'Vhich'* (Hebtew 

w. Aiebie /«): “any word whkh ye« ttty hear." 

Ia thU maniter the grafniaar—the itoxture aad ayetrin of (ha 
ianfuace—cu be worked out. Many woodeiuemUrpcoeed by aid of 
<ocit«xt. aa In (he ekipU earn ef (ha word for “etui’* ^ (loetoad of tha 
Seoiitk fkl)> which wae wodentood through Ita eocurreato to 
thophrweelyf wyr^“* * * *ad»oea.** But (he ebdid add to tha 
. undenlaadi^ of tha tooett and (he lanfeage. a«pa ti i H y in pOMM, 
U the weB^aown poetk oomtractioo ef paraUelMD. It ia ahooat 
atwaya pftealHt to work out the poetie fonn erea of obecure paeaigM, 
aad if OM IwH ef e paraM couplet io uaderotood. we know what to 
axpaet k Uw eaeocMl half 
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Tna aoimM (rnootouMr) 

Thft tlp h t lirt 4 I Ugkrit •&««* Ut*l Um Uofqiyg hAd aMM of Um 
cocaonaoti vtiich v* Miann* ptnol SaoiUm tpeaah lo luTe h*d. 
Th« iQiud I (At) bod potiwoej with I (Asn), J with #. ptrfaipa p 
(Ar%bus^Min)with'(*]rb);iBbiM««k«lPkM)iriMiMMl UtarCwM- 
H« dtetoM «• find ooi ooljr tb«M but nko other tBoloieoiu ookIm- 
e m e m wMch hoTo aot yetutaa yUto hero, IlM«Kind4Aico«lM««l 
iKth 4 (thi* k th* amptMt ialwprvUtaoo of UmIt Uky wriuon 
AmUrt^). tboufb in PbMBUui iod HAmr it Moved to «. In 
too, 4 bocoBw d^ but tkii TM over • DlBconhim Intor. 
hovo littia oriilcaco for tlw caaet proouacioUoB of ibooo oouitd*. 
But «• nwj Miuoi* that Serahie | (m in bflkh “Udiur’'). a]iho««h 
U w mnhoJ dirtiaci fran tmj pihtr Muod ia Ugirit, had com* to 
b« pmoounood Mowvhat fiko <; tho f-«i|cn a oaod in foraJen aaiooi 
which prababt7oaataiD«l«,aaina^l(irii(a«»ya.tho nama of Cypnia 
ibgnt tho Towtb, wo may make aema dedootiono. Dipblhonjcs 
wore titaftlifiod, m in moot CwMaito dialeeu. tfao word lor 
Semitic *teid«, to boro writua k, and w mmt have boon prooowned 
[Wt«l- Final abort vovab wen MtS pnoorved, aa litoy won at that 
lima in Canaanilo: banoa we itill have tho —r m4in4i ao aaoa abort, 
and the vowdi of lb« indicadva and aubJatKaira vwb. Tha Syiiaa- 
PalaMlnkattb«n(«afdlod did Dot taka plaM hare (no jatT), but Uttro 
H an intaraalil« ebaaire of a hrfore al^ («baa foBewed by oca), 
aonant) to a; thia cbaaipa aaomt aW to have takaa pJaea in 
Habrew dialaeto, aad latar on in Aranaaie. Than ia ako a craaUr 
uaa of the |)rotb«4«o Towd, In a fow word* which do not bara it an 
oUmt SmbIUo laiucuacM. 


rat uoan-rocua (aioarnoLoor) 

MianiM raTtala a raktevdy aariy lingviaUc ilafe. roaucaa of 
wMrh an banly diacaniiUa in <ueh lai«iiai(w m Diblkal Bobrtrw 
which an modern k ctunparuon. In tha vtrt, tha parfact a^taet 
C'tama*') hae a MMinal. dcocriptiva character, and h used chiefly 
for itttiva vtrU: b Ilabraw it ran be uiod let any verb Wa bavt 
11 hara ID pro^ of ■preadinc; it b aot yat feAeralUed. The mwal 
verbal fom m Uia form wiih prefixed panonal element. Haro wo 
hava two babe tooeea. a narrative patCoriUi, and a prtoral. The 
Mmtira pratonte k tha moat cotanum, wwd to rebta paat avinea, 
and piohably had tba lorm yoffolu dyttfa'ul “ho robed.’* and ao 
on; by ita eida than aoMM to have bf«n a abort protarito pooTW 
with ccnaacHttft aad omftbadc tott naed with ptodide ekmaoto . 
hka “«d« pfl.| -indoad." Thia pniadto b praaerrad io 
iMrtw aa tba “iaapefleat with waw oaow<euttv«“: aa BatfaUnaaer 
pointed out kmf baloro tba Rm Shanra finda. tbw waw.«oowcutive 
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tortn in Ilfbrvw it Mt • pnoaliir qrainetig coMt/ucCion vhicli gi in 
An bnpnrfwt Um fom o( • pm Mum, but h au mIu*1 TMCigt of m 

oM pMUfiU; tk* InafuAfu of Ufurit wpfiliM tke luik of 

thb Bucb diaeuMMt frumiMtiek] peni&uritjr. 

TW proHOt ftbo IiAii Um gn6ud pmouaJ aJoimoU . but its rovob 
wen dtfwiat fron thOM of Uta prot^to. In ndait^ to «b* iodioo* 
tiro, codlac ia {'u] (hoJ after loag ▼on'oto). tbon ww n jmin with¬ 
out tiimo ondinp, Aud ippAmUj a nbjuMliro codiac U l-Af. 
71»on WA* aIoo aa enetgotie foemod bf tbo [^um] or tbo 

Tte lUoM of Umi nrb am amiUt to Umma el XorthwMl 

Stnitie. TtMM it Uu ewnnwa liMplo steni, kxtows in Hebnw nt 
QaI, And AB inUMV* (Hebrow Piel) with ch*nM4Miatie of 

tJbA middk ooDMiiAat el the root 1 a the rAotAUre gmp ihtrr mcab, 
miageljf Aoeeidi. to heve been M-o foriM. a TMtiikl Afel (Mmilef 
to AtaamIo And to Hebrov Hitl), eod a Shofol fuoh w ie Icjiowa !■ 
AhhAdita bat Dot in Want Smittic, All then eeca to hAve bed their 
own inner pAeeiTe fonne. 1 a nddiboo thw« waa the Middk) (“liUKr 
Aecin") Nifel, with the mmo (em ae in aarljr Uebrow, and a riflajc- 
irwndprocAl ft««n with la&nd •!.. neh u doM Mt enat to HibhMl 
Ilthrew (»hen Uiart ie a pnfiaed t gum, tho lIlthpAri) but apfiMn 
n MeabiM tod Id AArijr Pahatiniao iilAc»«aMaa (e. Hkyi). 
Then w«ra abo boom rarar itaoM, cliiafl; thoee und with tba wsak 
roote (noh aa Ftabrew FeM). ITcAritw thw doaa not ebow Afibitiai 
anth aajr ooa lancuafa, but bae oonetruetlocie which ware preaarvad 
or darihopod ben and Ihen bjr Tarioua nkted dUInete. 

Tha waak varba] neta, than with an or nwff ’Veak” radical 
rooAonaAte, coofoev ckwdy with what wa would axpecA at that 
•tan of Kerthwoet Semitic. The nrta whtrh ia BtUioal ilebrow 
and to the Towal-lottAr 4 (a *«M(k) "h* wcaaded"). etill poaeaM 
ia t%arit*e Ihatr p aad w eoMooaaU Cfp br i'afaye] "ba •aeeoded*'), 
tor Booa final abort rowala had not 7 «t been leet tha r and w have 
not aoMrad into dipbthonga. 

la tba aouae we have, ae wa Bcii|bt axpoet, gauaralljr iho aamo noun- 
diAMa ae in tba other Saraetk lan^agaa. The faat fpdtnfi ate pra- 
eerred; and tho raro Hehrrw locathro aodinc «<k) ia tww nrpitinoft 
fnat UfAfitie, for wa find U bora writtaa with oopeouantei k (fnmk 
"heavanward'*). Tba dual, rcalrietcd in Ular dialaete to ob^ta 
wbkh ooc«r is natuntl pain, ia atiU need here ia ita grammatical foroo- 

Tha prooowaa preaent dialaetal and Uetaeieel poiab of uitaraot. 
The third pccaoa preewiiu an hui, k}<, AaU [hawAltt, hljrati. hoatAtu?]; 
and wa raalue that rhocskfas imt. Hebnw hM, an veaticae of a 
tiatiler palUrn. Tlia um of tho nlativv d ‘Vbiob’* nmoh ae in 
Arabic tbowa how CMttraJ thia wae ia Semitie, asd ahede liclit upoa 
ila uaa IB the atifjr Bjrbka dialoet of Phoanidan, aad ia earl; Hehnw 
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^ tte form j«, w). TWf« if no wtiafe, {mA m Uiara aoaCM 
BOM ia owij' Fbo«o»cM ukI ««Hjr Hobrov. 

■nttikX AXB UTBJUBT roMl 

'n* tfiiUs k (tmilor to Uut of auiy Korthwoot Somhk. is i^io 
of tho ccBiunM vkkk inlonoM botwen Ugahtio and tbo tovbiot 
fkooaioilA Mid Robmr motorMl wUeh «• kavo foo eomp«rke«. 
Word onbr if nuoh tlio mow, 4&d if fM tn doftniU fomf. 1b tk» 
ORttBAJT lonfMifo tho rocti pnoodoo tho oubifct, oroe oftor iDMt 
odTorbf: *'MorooT«r 0 ctied.*' But after oertatB 

odrarbo tho ordi* is uiTortad lo oubiooUvorb: l'olon(T) loplii Uf ftbu) 
**Tber«uiKin Sbapab eiied OBt" TW* k flio a fpodal (ann Mbjm* 
ob^eeWT^ what IIm nbioct is in casus pesdsoa appeuitioa to 
Ow viols obiso«-T«bssBtww):fbo»Ma«Mpn aAfoi ttt abhn'*Tb» 
hsataif oiltbiyfaiasd;tbntfuano tbop flowed vitli boas;.” la 
sucosaMra asBtcBoa'Piraftf tiara are forms of rrab oo&aeouttoB ia 
wfckb the flni aarb aa; ba ia om mods aad tka foUowiac oaea ia 
aaotber; «a era maladsd of oarb cooaarmtea pauoras m Habmr 
and Soalb Arabsc. Tbera ia also aa aoclMc (•mal (limiUr to tbs 
Akksdiaat) vbiob aaunii to haro a coBjuastiTa Talae betwoM pbrasao. 

lie litsi^ form of tho pormi if t^uoal Sranitie, It runs kreaf; 
ia paraBal oouplato—sots of two short liiMB. sacb sajiiif inocb tbs 
sams U uB K utth buqwBt iatraaioa of ao mdetModent lias. —p**-^*!*; 
iatredurtor; liam aucb as "Thus aaid a.” TW> Inss sr* msasurad 
004 b; lbs Busabsr of srUahlsB in tlmm (sf, ia elsameal ussas). 
bat I7 tbs ntimbtr of stisssos (nkajoratrsas sjrflabiss, at ia Jlsbrsw 
and in finbab pootry); this lyps of poscio mausurs ia asturaDy 
appoalnc to MfK. Eacb abort (atuboa) OMitaiaf wautHy 

tbma atiaaaaa, sftnMimai two at toor. 

Is eutstaadiac f auturs bsru it tbs ecaxparataraly bii^ dtTalopanuBt 
of ftrophts ataaaa am^aaaaotf—orar sad abev* tbe ptoeeoaoa «l 
tba panUal oouplata. Tbirt bss loaf base djaeuaioa as to bov 
■uah staasa-arraagcsMtit tbors is ia tbs Bible, partksdariy D lbs 
Fbataaa, sad ia tbs Propbsts, «s|>ettsUy Tssisb 11. Ewiy Swnitie 
avne poetry (s. f., Arahie) kioma hardly aay atrophea, and many 
scbalM danaad them exiatcooa to tba Bible. »bfle otbera tnmaisd that 
OM eould aot but And than* to Hsbrmr poetry sad reeitstirs. Tbe 
atropbae airaafmnaau srhkb oarar bet* and tbore ia tbs Ufaritie 
pooraa show that «e alioald not ba surpriMd at »mjUr eoMtnwtioos 
in Hebrew. In feaeral. tbs poetic touch bet* ia at tuaoe maiUr to tba 
Hebrew, sad oftaai ws sss the aems Ulsnry end svso phrMsolopcal, 
backgnuad as dm ITsbrsw posts draw upoQ, witnass tbs suailarity 
to ths B«Ua (aspaeiafiy Amoa 1:1 f.) of tbia saatemoa: {h«(Mm taod 
dshtbhn* iaoi's belu, t«ll<s rflkibu *urapid| 'Tadssd two secriAtss 
BosJ hate*, tbrae (hatoa) ths Sidcr of tbs Qoodn.” Om ii inptasftd 
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hy Um liuni7 AuihcDiieity of Um BtM*. With dl th* 

Mtial, 4Dd cultanl Mporotioe of the Hcbrm inm tlw Coiuuuilto 
Uwf leontod dio Unipint of tho Coiuoaitat, ond with 1l Um 
eultnn of ita Kurof^ troditloA. ‘Hto Uicroiwo of Um BiU* mtad 
■obdlj on (bo rich bockcroviid of Coiuuiiiii btorotwo, ud tho fma 
la wUdi U boo oooM dovs to ns ii oImo onieb oIomt Io tiu oripud 
tk«B wo hod 0 uof»oe(ed. 

llie otbor ooMondinf cbonuMlotie of Um t'cwiUe po«ao ■ Um 
wsollb of nftoiatioo mod hoy phnMO. Then on ewuis find fdn 
of ojitoajrnM which roeur fn^wmUj is »p««itJ porto of (ho potiBO, 
or (hxotichMt tbasn: n'mm «y*Mi "pleuMat oad froaoiw"; Ui 
hUfn * * * oUtf iUfm "fin i» ih» hoiMM • • • Homo 
in Um poUawi"i rpat • a • • • • 

ho ropMtod * * Some phnato romr oo to to ooMn Uke o 
refnin. firinK o itnplik cbomtor lo that aoettoo of Uio pom; 
in oUmt 000(0 then on otook dtociiptkaa <«. ia mitrplicolaoa aoaua, 
in ghaflcfoi) which an oaod whwMiTar tho ae««M ooettra. Tho whoU 
(ina a IloniBric touch to (ho mytholeciBal pooma. It io not 
Ib Ibo Blhla, porhopa bocaiaaa of tho lack of opac pMWy m H; and in 
tho opic preoa of tho BlbU «« oto a diflarant and porhapo mon toph^ 
tkatad ba««t; is tho (UBfdidty and ftmrtiwnal hrovitf of tha taUnf. 
But thaa rich ropotitioa of Ufaritie nmt bo an <M faoMro of primitivo 
peottjr, and ia known rfanrhon in Saotilio. 

poAtme IM no acwmc raicaY 

Tlka Samitie fanUlj of langnacoo la ono of (ho boot known and noad 
eaxafuSy at/ndlad of UnBUMtie jtrowpe. enlaria of ita ▼ariow 

dtoMoDo an volt daftnad, and It la thoftforo faidkatiTO of how nmeh 
wo haro atilt to loam iluA arronU varTiaf opaktoo ham b(«n put 
forth ao to tha placa of tho now-found langitay of Vparil within tho 
luaOf. Sonutie lancnafcaa an Bt^wpod tofothar into thno lacf* d»- 
vMMu: oaat. northvaat, aouth. Thu autara (raop, Akkadian, ia 
aarkod off troan (ho other (wo b; many IdalocMnt dorakpaMaM of 
ila own, bat if haa certain ipacific atfiiiitiw with Caaaanila and Smith 
Anbk, probably sotne back to proto^Samitk tloMa wbm ihoaa wan 
pathapa in ipocial contad. Tho aowlhorn (Towp indodao North 
Arabic and Sooth Anboe (with Ethiopio); tbme ofiaa with Um whalo 
north wootarn c*vup in otoanl opedal wap a e la. partieularly in tho 
dercdopancot of the Tcrbal ayoiam 

Tha Kerlliwaat Saadlte C^oup indudaa tha laoBaagaa apohaa In 
faiolorkal tunn la PaUaUno-Syna and, probably, th* nfiono north 
• and aaat of Syria. Tha earikat clear oatorial of thk itock whkh wo 
hart oomao fmn tho north frecn th* tara of tho •ooood lafllanaiuB,- 
it ia caDad Anotita, but tha enact chanctar of the dkket i* unknown. 
In PaloaUna and S^rria, thrau^eut tha ncend and fint nnUceninm, 
than wan ( poha n diakeu which wo oall Caaaaaito. Wo know oonio* 
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Uiiac of Kiio pco-nchnw (South C'«DMaite) of aouth PalMtiM; U vu 
difcMol (mm llta Pho«Aiet*ii of Ui« mim tioM. Lotor, iko RebrvT 
paopiM tpcMd onr PkImUm muI odopteii South CoBMAito; Cbo^ 
M ot loaot tvo Kmnl dal w tii. » MUteni Hobttw (Um oilBci*] 
dkUrl of JanwlcM) ukd ■ MtrihwB lIoUov AoroM tb« ^nba wt 
kBO* of oM dioloet. Meolau, raUUd lo Hokraw. Mmo* 

wUla P hoonwM B, on the «ooM north of PnloatiDa, wm oIoo OtiiMiiite, 
b«t iUlfercttl in •ewol fwpwto; it, too, Ud MTonl diaketo. Of Umi 
I nofuacM of tbd for norUiam eewi of Syiio iro had no wf<T fT»ot^n 
dll tbo Km Shtian oxcoTatioot. 

Dohof Uw to(pniiiii( of (ho ftr*i nuUwnniwrn B. C- thore opponr 
frooi (hr aoMh and oMt a &•» fronp of dialaeto, oW Northwoot 
Saaalk, but diflarrat (men (ho Cnnaanta. ThaM oio tbo Anmoie. 
which afowfjr ropUeod lb* Ouiaonto 

In tha mim of Uncu«C0a, vhM or* tha affinitm of Ufuitier Tha 
o^dM of Uftrittc with RMtaaeun and Urhivw aro maB^. la 
Uganda aod PhoanicMn, Setnide t o oakooaj with f; UiM look plaor 
in Atatnaie, too. but not in South ChoMMla. In Cgantie aad 
Phoaokiaa and nartham linbrow tha diphthonga ag and aw wm 
■nolifiad to f, d. la UgaiiUe mmI sU Caoaanito dialacia a txwn 
rognUily aaaiadatod lo lollowti« coBaonaata, and ia Ugaritie and 
BtbUcal (aoutkan) Ilehrov a doaa net awnilato wbao it ia tha third 
radical of a vatb. Ugarilw and IWuacka both tvpUMd (ho Torbal 
root alM "to fiTo** with tho acoondaril^ (onnod rariaat |fa. TV 
^ooabaJaiy ii much tho aamo ia all. m o compariaoo bMwen Ugaritie 
and Hahraw wtH roadilj ihov. hlan^ pcnoawl oamaa an tha aamo; 
tbo tan nanw 'Maaw, which oeeara in Raa Shamra, apptan agaoi ia 
0 lau fboaakiaa ioaonpCMB. Wbola phraaaa aro tho Mma; compare 
I^Ue Am wfU fMir ^ mifik “lodoad ha wiU oterturn tho 
thmna of yowr rw^: ha win b<^ the aeopUr of your nda" with tho 
ohnoot adaotMal phraao (rom the PboaniotaB AJwram iMcffpdon. «o«a 
MnbiftMktor.OfapA^mipfl tkpk h'mikk.* 

Bible there aro ooeroa of MmalaritaM ia 
***** ^ In phraaoB, in tnma of oxpreewon. It naay wlBoo to 

MU but one or two the uaa of la pda* (ljuraUy ’’Utiroao ihe ImmU'') 
in (ha atOM of "bach", paraltaf to ktf «J««ldM." thua «i4ainbg 
iV .Mundcra^ »*% pidi»a "on your back" of Zaeharuh Js77; 
(hr ptnlM SUm “eUcMty" with dfr (Pa. ltd 18. etc.) fr^ 
qaont m Ugant; the Ugaritk ttw IffUi t^m Mfm Ur^mm wm “mi 
bnad (toni the ubko; drink wina from the foblato" with Bibiual 
phraaaa uring tha aam* worda: o. g., PtoTorbo f: 8. 

I^Umioing tho |da« of L^vitie amoag 8«w6e languagM, a few 
goMraJ enuria will aorra to narrow tha Iteld Not only dOM tho 
ganaraf bod y of faeU abowt Ugarilw plaoa it in tha Nortfiwmi Samitk 
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'cro«p. btU U *ko odiibilia • tpMul cliAnca whkb it p«<ulUf t« tk*l 
fNop. Um duxif* of tnitUl to |k.* WithiA thif sranp, Ufiritk 
boo cottftlD f«o4v« to OftOMiiU: tki idmouILm Huf*! 1 a 

whkh It ikam «iih PMonleUa oad U»br«w «¥«& tfoiBAt M««bi*4k, 
uut aoimt Anmuic. osd NTuoat nwtt other Sooiiik UccuiO*; kloo 
tiwA 7 rocolraUrj fcoturw, todi w ito "too" ogUMt Arotntw W. 
IVc* *f« alto iaUfMtiaf affiaitMt ketwaaa Ufaritie and Akfcadian. 
and batvam Uga/icio aad Aranak, aapomllj in tha rarhal iTitam. 
TIm eolj var to daeUa Um blatocie walgbl of all Unm aflnirioa it to 
datarsniaa wharh ar« ftottio, i. a., da« to a pnimt^* ptried of « at nm oo 
derdopoMat aa ona laaca^. anl whidi an dthcr dd proto^Saaitlo 
faatum which had tpraad to both langoticta at that tioMi or laU 
ehangM which had tptaad froN oat Uagtaata to tha othar in 
biitocical Umea. Tba pratorita, which ud UBintic hava in 

ooDtradittinctioD to tha oihart, ia a proto-Ocanitat fano, mdoo we bare 
traaea of it ia Hebeww and Arahie. He fettriotod uae of tha perfaat k 
imralj an aarlj ataga of ita daraiopaatnt tbrou^toot Waat Sainitic. 
Tha atam-ajMan of tha rarb b «f gaMratl; N««thw«at Saeouio t^pc, 
ralhar than AkkadiaB Thachaagt of/tod kia aadiraM eoanaettaii 
with tha aana changa ia Aramaic, far lha latter did not btcln UU much 
latar. Tba ebaage of a to a bifert altpb ■ alto fbend io Aramaic, 
and, aider difftfaet oooditioBa. ia Akkadian; but it aba took plaet 
in tooM Dortham lldirww dialecta, ao that it majr haro bcoo ooa of 
thoaa Uta liogsattk chaagta tdiicb apcaad aeroaa dsdaot and laogoage 
baondafiM- On lha athw band, tha Toeaholary tad lha bulk of 
Uagubtb faatt notad abora pdM to a ganatio raUtaon with tba 
CaiuMuuto group of Northweat SiadiM. It may bt that tba Aaorlta 
Uftgmgt wta Tor^ aimilar to UgarHia, bat wa know rary Hula af it. 
In tha preacBt tlato of our knowledge. Ugarilic teoy bmt i» ccaaid tf ad 
to ba North Oanaantto. 

Hue far the hnd* of Rae Stanuo eaa taka ua. A aooaldarabla 
litaratuN baa already grown aroond tha cultuN and laagoage of tbb 
•iagla tnoand. But moat of tba aaouad b atiS uatouchad. and all 
praaant aandudana moM ba bald aa taetativa. Tha eecning yaan 
tbould bring to tight much additaocal iaformatloa on tbo aodety of 
Uguit and «d ha taaguaga. 

gnoRT MiuoegAray 
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BLOOD^ROUFS AND BACR^ 


^ A UiUM 


It kM bm kMw& to * ktc UiM (tot tbm mii^t «sail cUBmuom 
ito blood of 4iusi«lt of diSwofti a^oeMo: McrpAoloci(4l dUfmAM 
fiMAMUd with the ihepe tid tie* et the red oorpadee. or cbcaieel 
diffrreocM nktinc to TerutioM itt the nepirekory ppuest, <«1M 
htifWK^n^in It VM klto k»e«B tket hidiri^el diffu«Be«i, ecqaited 
dutifiC night eppeer a the blood: At • racuU of iUnae, for io* 
•teaoe, oertoia pcopei^ o< the blood tiMgbl U pwaoeiuallr modiM 
by the focaetion a»d aoeuwaletue of eatibodiee. At the begieiusg 
of thk eeatuiy It «M dloeoreiod ihei bande Uuee varUUoae of » 
or eocideatol lutiiie, Uodua bloed powenw bModiUiy 
mitiiitinful diffeniMM of «a btdsvidttiJ tad rmeiil lapoetoDee. 
The elody of theee, ead eepedalUr of Uxtr utthropolagKal eppUco- 
tk», boo edreaced ooiuldaobly; at the pnaeat oii OBi n t It ehnoet 
loniM en mdepeadant breach of ertemo The iaeMtigettoBe betriog 
OB it an to be eouatod bj tboueaoda, and lereral KieBl)6e porlodeeali 
ere OOV esdimTelj dero^ to it. 

Whet ere theee blood-diffeceooM ead how were they dleooeeeed? 
Iheir bietoey te eloeely eMceialed with b)ood-tniufiuu«. 

Blood ie kiowa to roaoitt of a Urge ouBibar of mmU eorpoadce 
in nepeoMon m e bqwid, the pteema. The ecrpwe d— en of two eorte, 
whiu (eallad leueo^tM) red (celled erythtocytce) which an 
Oixh oaon nuneroua. Two ooaMltocoU ney eko be d i etinge i e h ed 
ia the plMna: A liquid (eeniai} oc i a iiet in g ne e a iti a ll y of e 7-peeoiat 
eolation of aoH water, a^ albuiwiinld oobota nce a in lotetioo, moct 
of whkh en predptlaMd if tha blood flow* evt froa the orieniam, 
produei^ the e^kaown phwwnaoiioo of eoefulatioB. Undar Dor« 
ml iwiititinne tho tod corpooclea float beet; in the plaama, withml 
adhonng to aach other; but unlar certain co n di tfe — edharaca oeoon 
ead the etythrocytee eoBed Ugerthcr in buBchee, produdag tho 
pbonoiEMMin of agglutinatiw. Thie leaalt ran happen both fa eftn. 
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diAl k Id M7« in blood tbol k k*^ in wtamU. aa<| m mo, In o 
orfAakm; bnt thicr GtrcnlAtMci k Mrioittlj* IfiDpodod uil wtry 
ttmro loeidook 0 M 7 U produood. 

Tbo idM of bk^^fmoknkcn, df injoekaf kooigk blooii mU> • 
rabject •eatcaed bj fiirfir< blMdinc. n ml » iwv on*; «* know 
of achkobtod l a H o mw oMurtiac •* ••'tj •• fifUulb caotar;: 
IWt of Fop* lMx>f*ai VllI, for *i>Tnrk Th* nwulu o< (b«M ««H/ 
trualiffkma, mad* mmtly vitb tb» blood ol bti/m or ImbIm, wvro 

•0 dUot to oo* (Wl in Uw MToalmib ctaiiuy tb* oporoUM wai 

oMd* tlkfal by Mi act of pariiiwnt pMoed la Poffa. Tb* cMtt« 
of lhaaa fatlum ww portly dimvarad ia lt74, vhoa i.— tbowod 
Uut tbo aania of an aoiiool of one ipocM ^xlutdiatoo tbe rod coo- 
pwdoi of aniimU of olbar tbai ia to aay, that if mm mi— 

Um blood of tvo antiBoU of dxfforont qtaoieo, thora aeaoM a frokoral 
f f Bi npiif of (bcft POCToairlM: Tbat baa Uca collad bt(rro>acijultna« 
tioo. JLt Ibal data U wm tkovi^t tkat ac^uUnatloo only Cook plac* 
batvam tb* bloodi of diflorcnt opodao. AeeordlaciT traaafiauooa 
wan tLan iMid* atrua but oBiy with hoMii blood; Om ranilu wora 
food k o«rc*in oaaaa but atiD dMutraiM m otbrr* Tkat vm dbe 
aCata of affaira wbrn. about ItOO^ aavaral dooton okotmd fortoltomly 
tlMt Ota mrvm of ectcoin ai«l( poopta aodutinatod Iba rod oorprw^ 
af hoaltky polioBta. Tbia pbmnMmo, vUek va* cmllod iao-ag^U- 
laDataea. wa* U f!m rtfardod ao ndioatnf a patboloi^ ooadittoa; 
bat raacarcbM van natiiuaKi and TADdaCcinw pci>T*i that, vhw 
tha bleed of Ivo p««faet}y baalthy pMpI* w mixed, aoriutiutiott 
vu produead or net aeeoadint to tho paticaiU odM ««rv tbo aubjoet 
of tha axparimcBt. Ha oceb adod from ha axpariaMSU, oa tha rmo 
hand that iao-agpluCiBotMo emm na$i ta a ftocmal kuiaao betac. on 
tha othrr hand that th* Mo-acctutiBiCaif prep«rtia* are aot tb* mm* 
in all baaoM belaca, aad that thaaa ■hould, fno tha poiat of new. 
ba dirtdtd iaio a**ml l ata f o ria* or peup*. Tbal ia tha deuUa dm- 
oemyoffnadanwata) aportanoafervUrh Uada(*iBM-wM 4 ward*d 
tho Nobal priaa—a diaeerary wboaa cripn a lo bo foand in tha paac 
roiuma of roMarrh dtvotad for a <|tMrt*r of o ocotoiy to the aaroliwtcal 
pavpartaa of the bbod. 

Mo* A e ai U tb* fa<ca brougbC to Ucht by LaadaCcuur bo Intar- 
pwlod? dmplaat <apfuaalioii, oed tha one mo*c oaueJly flvaB at 
Ch* proacM Bomaat. ia tiiat laoHiadutt&atam muJu frtM» tb* rtoip 
fo«l aolM of two kind* of wbataBoca whoa* chamaeal natiira, bev. 
«rar, nenaina ramplauty unkaovn; th* oo* callrd aaiuUnopo h 

^Uinod in il« taf rwpiacia*. th* othar, or ^utinn. ia m tha aaruw. 

Ajulyd* ha* ahon lh*i ih*r* art at loa»t lav diSrrmi aarlutinoncia, 
aOfivmtjoo afly eaBad X and ^ * and c*|>«Ua of botnc pramc k Uw 
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fv4 rcrjuf Im Mt}i«r (vi or ^ or tofolhor or ao( at •! 
(0): MTUki iadividaola (itrrforo bar* enl^ A, and aakw* haro B, 
and otban both agyintiaopea: whilo yt\ ocban an lotallj daroid of 
a&lbar. It la lUa vbiah ia daonibod oomewbat Inoconratolj (htA 
vMeh bM fonnd ita wa^ into adaatifie parUnre) « Iba oxktaaM if 
tba hunaB aperin of four bkwd-craupa-tra«p A, gnKip B, sroap AB, 
aad gronp 0, tUo ImI conlalanrn Midi«r A nor S. 

To tbo acsktinocoM <d tba ocapwaclar ac^utmiaa in 

Uia aanun adiidi an diatinipariiod b; tba Ortak tatian a (ar antt«y1) 
and 9 (or anti*^. Tba aama Uood narar p oairaiw HcsluiiniM aotir* 
in Iba fiTMoco of Uimt oppoailoa; «* in oUttr «*orda. tha Mruin of a 
ichaa inlividua] aarar acglutinataa ita ovn oorpoacka—a raaolt vfaicb 
is (art would aaaba dnulatko. and cwaaquentfjr lilc, liapoaaibU. 
Acoordinflj’ tba Mnitn a( blaadi baioofiaf la f ro u p A eoDtami, not 
agglutimn a which ac^utinataa A, bill actlu*l>dB 9'. o^d H k tha Hrun 
of group B wbacb contouw oggitalliion «. Tbo growp AB, pOMomor 
of two AdluliMCtaa. caa narar hara acgtoUitlBa. whiki groop 0 
fcmtmm at tha aatna tuna both a and 0. From Uua U foUom that 
iba cocnplata focmulaa of tba blood-groupa arc A9, B*, ABO, Oad. 
TUa Bomrnr Ut ara ii iba ona uaualljr adaptad. but two elbcn. tbeac 
of Jaaaky awd Moaa, ara ako Im wee.* 

If owa brbv Wigulbar tbo blood of two paopk baliwinkg to ibo aaiiia 
group iban k no roault—tha blood niraa normalhf. If on tho other 
biDi) OM laingft togntbar Uood aampka ftom gnwpa A and B, a will 
raaca with A, 9 with B, and agglutlMdos will aowa.* 

In tba light of tbioa faola wo now know bow to pa x tiea Iranafuaion 
without liak of aeoidicat; it k anowgb to cataUkb In wlikh group tha 
palkat btlooga, and to obtain tba bleed (tun a doaor baloogiac to tba 
aam* group M biaoMlf. Xotbiaf k oukr. (or in tba big towna thara 
bare onma into ariatarKW ipadalixad inalitiitaa wbanoe, bj takphoeinc. 
one c«ainuiia«tkta (7 Obtain a "donor*'of tba requiradtjpa. In actual 
(acty tba aggbilinuia are onljr active wb«i eoneontratod, and tbaao o( 
tha donor, diluted in Iba blood o( tha raaatrar, appear pmrtxally with* 
ont adoet; it nwulta that ona can alwaja tmiofuBa blood of graup 0 
(aniranal donor) into a voondad patient, vbatarar lik group, wfibont 
aanoua roenlta; and that.conranalj’. a nbkot of group AB can raeaiTe 
wiibeut harm anj blood wbaiavar (uabre^ raoamr). 

Human baanga, tbandoro, ata divided into (our greupa, aooatdlng 
to tba wologir*] propertiaa of tbair Mood- Tbaaa praUmlaarj 
axplanationa hariag been gnuo, kt ua aaa wbat main rbnnKtaaktkn 
ara levaakd by tba taaetiona of aggktkioiion;, after wbicb wa vtl 

wum A-u. o-m. o^rr. 
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t‘nnmAar tflpUMtUM oi iht rWI>]t» (» MbjMM, pATtACI^' 

ikrijr t>MM oi •» MUhro p olafi f l lutui*. 

It i* * fukdAioMitAl fMl that Uaod propcctMi b*T« t ntnukAhlfl 
pmMMUM. Tbiir mdividiMl vMbililf hm^ tTtn bs nxirdM) m 
• faaelul*; 4 Min iwrvr tkoagm hia pMp uttda* Mjr cireiUMUneM 
vbAtmr. Wa ilMd; hm obMrmtfdM oovnfing XS tmu*. tod wa 
know ibit ^ a«nr modibw Om laa rt wnn. aw dot* ony pbTiMofkal 
cuaditirm Tlnf lu* a» affeot, nor kiva traatmanla «f Uta moat 
raiiad ia ifMi of wbit m»y Iuiti btmi Mtd to ths contriry. 
Xnfk. bka Una* of ndhim. or raftaatad aoaisihaBa, pnduoe do 
affact. LhUt', tba (roup ia aa4 dumcad avaa aftaa a iraaafadoo 
fmn (ka Uood ti aootfcif grcmp: aad tha eaaa ia aettullp racordad of 
4 aub}aet of groop A£ (noiTanal raeaarer) boTfac uadartono 7$ lr4Da> 
fiakaa wiUi Uood frOM aaab of tfaa fo«r (rowp* «iUio«t auffiamf anp 
modidtiMa of haa ow» Uood. 

A characmiatte of Mood propartiaa ia Um praooctottB 

anfiTT ia wUob ibap aaa dUfaraatUtad. Th* agj^tiaofaaa appaar 
baldra Iba aodutiaiM. TbajraraaMnattmaadiaooTarahlaiatbaaaoeaut 
aeatb of antbrycane ifa. Oaa can in any oaaa ahraya d t 4ot » tbain 
dwb^ tba lift waaka praoadinc Mrtb, and aa ptaialy tkai it ia alwaya 
poaaMa. aefauJIy. Ui know to what cronp a naw^bom cbald baloBta. 

If Mood propartiaa ara find and procooio u a. Ibay do not maoifaat 
iba aama dagraa of atmiftb in all nbjacta. Ac^hitininB, lika acglv- 
tinecana, difor in atfaofth a ro ordinf to mdioidtaala, raro, a»d afo- It 
baa boan ratordad, for (soMpK iba power of actloUniaa, alwaya 
rary vaak at bwtb, inariaaad up lo bO jraara of afo, to dacroaaa aft«r 
40. a*! that it waa ciaatar amoocM Malaya tban amoDcM Europoaiw. 

fact of ^**-*(^f lo 4' prao pwop ia a bataditniy cbanctar* 
Ma> It would ba impcambW bara to pn oron a rapid ouUim of tbo 
tnacbaaim of hwadity. Wbat ia embtaal ia to know that in a ebild 
sa agchitinofm otn appaar wUcb ■ not pnamit in the blood of oiia 
or otbar <d ita paianta. If tbo fadtar and mothar bo long to groop A, 
all tba ebUdian may bilfif to (mp A\ if they bolanc (d ponp O, 
ad tbo ehtldmi will bakof to fronp 0; if tba parania do not baknc 
to Um oaaao gyaop—af, for auxnpla^ «no ia A and tbo otbar B —tha 
ohildran will dlffar and ba A, B, AB, or 0 * Rooeciiition of tbaaa 
facia baa reauUod ia corioua apptelioaa of Ibant. It baa mado it 
pomibla, for intanca, to r e a toro to thair raq>e«tir« isothan nawly 
bom infanta wbkb bad boon mind sp immodlataly a/tar hirlb. Alwoa 
all H baa boan naad ta madioodagal pnccaoa to inTfaritair pairmity. 

Attenpta bara baan nuda to aatabbab a ooaaMctioa botwaan blo^ 
prapartiaa and otbar morphobgical or phyniokipcal charactora of tba * 
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.orftBMB. aoA m lUtur*. ■ku04onB. iiRiiuBlatioa. h«ir. ac* of oauti 
of ote. AH M««iapU appior to kart Uiti, tka dSffor- 

«ni rcTPtlotiuiM 4niio«nc«wl kavitif aO bMo Bofo or laaa fabifiMl \»f 
iba naulta, la (ha lickl of nM« octaodad obaarratkoa. Tkaa. it had 
beaa Ktetad that in Svadao lha aai»ri^ of S^? ^ nibjacta vac* 
bcadijcaiihalie; b«t thia haa aot bM |«n<aJtjr «UUiW»«<i, anil tl 
may ba rafaid^ aa a BMra aoiaeidma. SooM deeiofi battavad Un; 
oould iMact a taUliofuhip batwaan the ■ratofjoal profortim of Uood 
•ad Uw to earUia amtodma, au^ aa iafaatioua tovan. oaMor, 

ale. VietiBto of tubaroaloaia, for imtanaa. boCenoad moal fiaqaaotly 
to fiwp A, vUIal mmnbcn of froap B ouffraed frcm a notkaablf 
wtakiMaa of the narvoae ayvtooa, and uxtoopA them p^ ^ oaaa won 
man often ohaarrad and crimkiabcBoaleceninon. Datadaiinf abaar* 
rationa am not nmtfy aumaniUB aoKruith to jaattfy auch ooawliMtosa. 

laall/ them b the iaepoftant balief th»t the rea rt i on e of ieo-acfl*' 
tmaiian an not poeufiar to tha hvinaa apaeba They bara baa« 
found to oevanl other "**■"•■“** In moot lhaj appaar to ba much 
vaaJcar and km oamtoat tl^ in man, and to ra^t from dtfarant 
acshiUnofOBa; on tha ocher hand, htnnan afidutinoKma and atodo* 
Unma aro abe found la tha anthropoid apaa, paiHaa. ehtiap a a i wa , 
am^-ntanpe and |jbhcai». It follow* that ooa oould tranefuaa tha 
blood of a chimpanaoe into a man of ttto aama croop without iD 
tMttt, whihit tnaafoiMo of human proup S Mood would hara Mtioua 
cooaaqumrwi. 

Thma f*«' Kcneral obaorrmtaona am aaouich to dcmonatrato tha 
(Tcat intonat. from many pofaita of rfow, of a^utiantiro phoaMoaena 
and the rmear ch w wbkh they have impimd. We eh all next aaa that 
a knowladsa of this aubjeet b of lha KraataaC importanoa tor anthro 
pobcbto, and that the fact of bofongint to a itvan group—a fact, aa 
w« bara men, independent cl ago, aax. and arwy ethm phjmola^eal 
oondhton—aaMw. an tha ethar hand, to ba a vaiy ddfoito fuaxtioa 
of meu. 

It bad baen netieod orer Maoa tha fint inTebigitbni, that the 
proportiona of the different groufia maintainod a rmuuhable con* 
atancy in a pran popuhiioo, amonpC tha Carmana cr tha Itottuae, 
fee But the ■uggmtaan (due to MM. L- and H. Htmfold) 

that there might ba a relation botwem tha anihropofogbal oentmt 
and lha of aggintmagmia ww not put fonranl until talar. 

Being altaxhad during tlw war to the medbal aarvtoa af the Army of 
tha Kaat, Umm biolocbto had opportanitba of examining tha oartdoc* 
bal propertMB of lha blood of a largo numbar of eoldicfo or drilUae 
helfrngity to very differmt racaa- They eotnhliahad thiaa oatagoriaa: 

* Obi raartcad by a hi^ paremtogo of wbjarCa of group A and a low 
parrmUfo of B, and inciudinc tha majority of Surepaaa raeaa (Euro* 
paan typa); a aeoood iliDwii^; on tho eontraiy a high panwntoga of 
B and a Iw ona of i4, oempriaiaf Mongeloada and Ethtopiana (Agio* 
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AlriMB typ«): ttd a ImB BaUpirjr CMtoinkic approoiiiMUtjr equal 
quanlitMa ol mhI f, oocajinMac R wi a n a. T«ri^ AnU, aad Jam 
I^BMnMdiat* Thia |mbKah*cl ia 1019, gart riaa to 

a «eaiiaarabU noibtf ot iBTOtigati^, prododaf aa cniMitKma mtm 
of dooamaola of raiTiac taacii, and Mnphaaiwd the paat attuMleclcaJ 
CDtcnwl ol Usoil groupa. It voKild na^ tM «7 pu p w to fi^a a «gm> 
plata »Momt «t lha ranilta, and *a mist tke^ore ooaliM oomf y 
bwa to tfaacribinn a f«« Of th* fO Mt i t ia l featuna. 

HiriffttH thoufki ka oauU conTaoMntfy ajrolkaaiaa tkaaa taatarai 
oakaladof fea aaek raaa a “bloohamteal ndac/' ebaanad by 
dbUh^ tba parentact of A by Uw parcoDlaca of B, that b to any. 

Ml AJ? 

hf proporiioci4U frMtMO ^ 

•ubjacii of o tmem om tv^oA 40 At IQ o&d $ AB, ike iada wouU 

be The faioobmiml iodoi lor tke Europau tjpe tkn 

M brlvMti 3A ood iA, the hdaa ol Ike Km^AtricM ijpo be t woe a 
eAood l.l^oftdikeiodoxof the iaUTBMdieUtjpe between Uioii I A, 

Thk ind$x boe hen touicb tued. Bet the XDOtt reotoi rmmrchm 
fcoTt ebeoBi 00 Ike eae hood ihoi Ike eero^eihoit typee eetokUekod 
by HeidiU nre oo4 ucooi «MUfb, on ike oiket Uiol Ike horifhomifl 
iodos w«i opea lo earteoi tfWdM: b oecuol (m4, oH itoee b whkk ike 
pcoportM WA k lo ikol ol Bp wbolotv niekl bo ikeer obMloto 
Tohe, eeoM bore o ilntief bdes, e^ol to A whototcr tke mnDbef of 
ike oi or of Ike AB^i. ehicli k obrioaidy tueolaifoctory. 

Mosy other formuloo boro boro propeoed lo reploco ikoi of Hlrva 
ItUf but wilkooi eiffeiie ony ebor odronloKn oeor k. Oo ike other 
beod luoeeeifQi w bee been OMdeof teblee, wbkb hero piored ml 
belrodiTe* 

TW exonunAboo ol pock ioble* mobtee op, fbllewAf Otienberg, 
(0 dklieprfib 0 eerieln nuoiber of quite well aiAod pen^-othoie typee. 
One mb k mericabk for lie sitroaie porutj m both A iod B, thM k 
to coy it iorlodee ebooel edcehiiirely o&^ the pob^eot of |TMp 0. ti 
oMpTM tke AnMricoD ladiui* the nUpcMU, tod looet of tke 
Bokimoc of pero roce; H k colled tke AiiMrioo-Pecifie type. 

A l eeond type* edjeeoot* rotkar dcAcemi in hot neb«r in A, ie 
reprseoted by tbe Aeolnlkm (Amtrdko typo). A IkM, osobi poor 
in Bp but rieb io A« IocIihIv ol) woetoni Evivpeoa typo. A 
fouplk type k meHcAd by o modecou pfepertion of A eod B, eod 
feeWee the Negroce, MdieeeiiiiOa pootkom A«iatk» {Anounittfo, 
JevonoM) and k eelM iko Afn>«Moley Of Alroeoutb*Asbilio typo. 
A (lllh, embroriog U»e Neer Eoelorop flNcrke, Poraioiui, Arrwiup^ 
Arobi) IP wfU oe Rtaupiti end Cnrhe, kip e BpodiroSe proportbMi ol 
Acndph^porocoUfeof A <iolenMdleletypt}. A eixtk kpi o rcry 
bkb pfopoelioo of A walk p c e nt id eri b k boi Invpr proporikn of Bi 
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cftUad Rua«a> &ft«r tlia mom of CMnot* pforifU^ H Biduda. 
baida Ifaftt nttoD, thm JtptMW, * ptit of tha EorMo*. ood a 
Ruropo tlM Poioi, UkniaaBi aed BuocoriMW. L«»djr. * povmtK 
fwof ia but tho rtehMt of *U te 0, oonpfWM d tba Hiodua, Um 
mtUi CUmm. tho MiDchuxiui, uod li Kuiopo tfio Qi|iiua (Indo- 
Maacbuma lypt). 

8ooh ID auUn* m Ik* actual cbMi/Le*tk>n of r»«M aceanlac to the 
MTolofieal pioptotia of Ikoir Mood. Soim uatkropolockU koro 
cHtidoMl it •ovinlljr, itotoK trm m far m to dooy that bfcudic»ufu 
bar* any otkoologie^ tuIuo at all. TVoy claim ikal tiom a otody of 
It OBO ran dodoc* ao Tafid aixuncnt boarinc oa tko r4attonahip of 
nna. They po4nt out, for kurtaoce, tbal Hindu* Mad Paropoa w 
k»v« wholly dmimaar blood, wkefOM tb«o ar* ptod maen* for 
auppoubit that both am dmMndad fron a eocnatoa atoch ; on ibo other 
hmul, tha La^> who aro of Aalatie orifU and T«ry dlffwmii from th* 
Korwogtana, are mad* to belong with tbeto to tho Earapoan typo- 
Tboy arpM abe that Jam ooeur b afanoat all tha caUcorka, aa nuack 
aaaengtt AfiO'Makya an b Curopa (Oonnaa Jam), ataonc>t tk* 
IntonoMlialm J«m) Of atoOfifit thoao of tha Henan typo 

(RuaaaDlaa Joan and Jam of Baarui). Thoao objoctiona hart rwy 
hula wtogfai. It k MW ograod that Hindoo and RMpmm aro coneh 
Ima okooly onanortoil than fomarly luppoocd, On tha atroagth 
of Bnpititie ooUaDeo vronfly bt#»protad. Tha Inppa haro 
imcular bkiod*fiiniwiaa, and tboy aro auffctoatly bknnamed with 
thnr Smndmavian n«i(kbon to nako It not at all wrpfadiic that 
tUir oflcbal Mood ahouid kao* boM mod bod and now appeoxinataa 
to that of Enrapoao*. Finally, wn may now ragard It aa e«rtob that 
tha Jem do net oonaiituto a tru* taco, but a group of aomnninsriaa 
wkUi UN •tVewwily dktbot and unitad primarily by a ootarooc bond 
of roUfkio. It anay be added that If Grove, lor iMtoao*. found rwy 
diifmnl bteoddonnulaa amon^ Ika didwMit Ain* tribaa, that wm 
hfifauoo ho did not guard aoIKdaotly agabot aonrom of arror (aeui* 
aanguinhyX whkh bvabdato bia atatniam. 

Ob tbo oOmt band, nmny aeouraU obawratieoo, aa Snydar bto 
ampluMaed, eonfim the real athnk vah>a of tbo roaotiooa of a^uto 
nation, and ibnw tkat popdalkni of different blood can fir* nda by 
iida far eantuiiaa in Um aacna oouoiry without Ihair a«e«logioal proj^ 
erttaa mdtotemc any modUUaUon. if tk«o b so Intanaarriai*. Tlwa 
tho iodea of tho Jopancao and that of tbo Aistn So vary ditferent, 
altbo^ tbaae two room bav* baas nm^bora b Ja^ for aMoml 
twgUwni* TbafaotaarapaitieubiiyiitnkinciatboUBaUdStaUOilka 
, throe great mom whkh bama fived Ibire oo tba oama tmritory for MO 
yean atlB tetata widely differont indwa*—tb* lodiae* having ona ef 
OS; tha wbitm, 34; and tka blaeka 1.4. Hungary providm anoUMt 
cboico example, becauM la that eountry aro btouiefal tofeibrr eoIoQMa 
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wHdk M diffra^HanfAritfii (hm t5« mM; 

OapiiM. of Ubdu ofifin; ft»d OamuM of • lUto bofoio Om 

•Ciiuwtb caBtui7-th« otod^ of ik«r blood Ao««, in Iko pfunott 
fotmtik UatMM, tbM iho Omofio of Hincanr raoet Hko tbdoo of 
Oonnonj, wklkl di« Qi^mb oro of (]m oonw tjpo •• tbo Uindw, ond 

(kot HcncMtoao «omo <leoo to tho ISirico—NMlfa «atiro]^ 

wfib «^ot wo know frotn otbor loonao. 

W« Boy o c b cM o tb«t blood proportioo prevido uo with • («ulM|y 
Tohiftblo Bonoo of ttmahof tko pwrity of o roco, ond Ikot Uioy owo 
tbwr importoaeo lo Uto toe* tbot (hoy on ol oooo itnetly hotoditoty 
ond 00 iodojMcdait *• p w wb k of ontinuiBcotol 
Coetain antloopAkftolo hoTO geno fortbor ond triod to ntm* frwn 
Mfolocy tnforaotMOoboutiteonfmofnrfli. Ibn Snt tiMoey of ibU 
kind ii ikoi of RimMd, wiio ww Mruok by oboorrinc tlio*> on ono 
poaoM Iroin wootofn Europo to oaottew Amo, tbo proportloM of A 
itimitiAB ond Uo* of B iortiwm TTiti fort m ^iifmloMo dpMOco 
fraa 4S poroawt i ior fp t tbo Komipaiia to t7 whtthii iIm Moodiuo. 
InifcoeoBofJg.Uio fh ii f aiipoflBuUriyKifli^. OMmootointom 
with 12 to i* pctiMl in wtolon Europo; 20 to O pmoot in tiM 
Bdktno; 25 portont la iho Turk, oad Aroho; 24 to 49 {meocil 
omoojwt tho tmlodSiiaioo; CUamo oad l{Bdwi Unsfold ilMiu«h( 
tbot boa ihoM fo(4o bo cowld iniw o duoi taii^a for ibo 
Tbaro wouU hovo oaartod, ooeording to bio idoM. two buaon 

000 boT^ group A in Uo bleod oMl eotDinf from aortW and woMom 

£«^. otbor. with cnrap cMunc bwn ibo ooo*. pcriiopt from 
IndM. Tho two rtoeka bo>i&c nwn i df d in tbo rogieno whom th^ coma 
In oMUot would boro gima birth to oa iotmodioto typo; ibo B 
oImooo* hoTtof, kr iMtoooo, bon initadiwad into Europo with tho 
«hffom( orintol ood Uongol btobom. Thdo riow io oattrefy hypo- 

tholiod. And white Boot ontbropoki^.* tho aawMntboUom that 

tho oohitiacigno d and £ nuy will born eona into tatetneo •«». 
rotoly and in daSoraoi mpcaio of tbo onrth, tboy wil ned oAtnii * 40*1 
ocigin br tha banoB rua. It k known, in tea, (hot aatirtfy atw 
mwphnte^ol, ph y n n i n p r a l , or oboouca] cbonetartetko tuny, in oon- 
foRiuty with tho iawa «f harodity, appoor qutto auddanly in 0 f trf fi 
Tha pbaaanMM ■ odted mutotten. ond aumowua r-r baro 
boon mcetdod in omnul breedinf. o^oai^to y to BotnaMa and 
anydar, tho aacoh^teol iwnp w k aa of tbo blood might thuo boro op- 
poorrd m 0 nuUlicio. tad tbo bunon apadai bo darivod frooi a ntglo 
^ whirh oripatUy Uekod both oggiuUiwiewa ond agriutiaino. 
fteoof^ priocapol orgtiMata te favor of tbte virw k tbot tbo Hang 

^noooteiiTB of raroo roRordod u pwro, but on tha way toaortteafac, 

bora giwop 0 dthar oxckaralj or ot knot dnonnonA Thua out of 
112 XoToboa oiwfUBtd by Rifa, tit bolongod to groap 0 oad only 
I to gruop A. It would ooam than that w« omj rogard iIm poup 
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O u pcimittTt. AUHiac with thu pfiiaU 7 liiuoMt Mood. tb«r« wouU 
b«T« ^wMiiiAtod tkft tfflutiMfMt A ifi Eufop*. ttun th* 

B to AiU; dcrafeitlMi tbar* would ftko km btaa » lu ppl- 
nunurr muuiioa of il to iko Pw Emi. ii^>ccMibl« fee iko IIqum 
C tVBp. Ik* iwppcoitioB (k«l F«up A it older tkra r««? ^ «• 

tk* f«<t <k*i tkor* m wnrrl n««r. rack m the AurtrkliMts. vko h«r« 
fRnip but PM emup B, vktkt a«M M« known to hmr* xroup J9 
without (Towp A. Aceordtof to tba tk* (net (hot puro-bleodod 
ladim aM tU of Ct«up ^ ^ bocnoM Mpanted 

tnta th« MowcoIUb propdM bafor* the oppoanM* of any blood 
BoUtioaiond tko foot tk»l poup A but not poop B onw Mna n<it 
iko AwtMkaiM would b« rvidmoo of thar banna born iroUlod from 
ikrir ouwk dunof tko prriod that rlapaed botwaon tba two mototioM. 

Tbaa y W w i arc atm^ly in faror at tko inonaai. I^of 4. B. 8> 
orpMBdad thorn oioqumUy to a diamuna bafora tka Royal 
Inatitulaoo Moa yaara afo.* Wo ouat, kawarar, foot (ba fact that 
tkay aro laqpdy bypotkatkal, and parmnafly I can kanily admit 
tkm. Wky. for toatanea. ^uld tka ScMctlc** kara 19 pwreant of 
B. wkan thay do not oppaar to bare any traco of MoncoUan ad* 
mixtura! Ooa ia drirao to mtmaxa* an todtpandant mutatkn of B ia 
Afiiea, wbaak maraty oompUoataa mattan. But abora al tka fart 
that kuinaa ac^ottotoo and aaslultoogano aro found amoncai tka 
aatkropoid apM Mama to ua to haro a T«ay important b o a rto g an tka 
ptoklwa, and to abow to tko aiaanat poMblo way tkat Mood^groupa 
^TO for a Tory kutf Uaao todead. Tkair raoant ai mol tafta o wa 

orifia to noakoy* and man ia, to fact, aaoat improbabloi ia it not mota 
Mtutwi to awppom tUt tka ooDunon aaeoaton aboady poaaoaaod 
acglutuegonaf Wa will reofino oumlroa (o •aytog, finally, tkat if a 
rbaracur can appanr by mutaUoo. H can alao d i aopp w by tka lama 
procM; and it akooid ba ramoBabcirod tkat tka ma)ority od tko mulo* 
tiau obooTToit to tba ooune od aoimal-bnodii^ ara i t gr aatoTt, and 
cooMt to tko loaa of a otmcluro or of a diffareaUabon, ooi ia tko 
appoanne* of a aow ^arartor. Ia it not mora aattidacaory U> TOgard 
tka Hodaktoa. for raampla. aa Mongololda who hara kat aggluttoogan 
B tkan to aoppooa tkat tkay kit A«a Uforo tko appaaranoo of tka 
BWitAtlOAT 

Wa naay Ikat, wblk tka atsdy of tka raoction of ag^o* 

tiBAtiiui may not ba abU of ilo4f to aolra a^ antkropolegka] prok> 
km, and wkiU no eotapkU radal fl awi dlf a l i nr i can ba touadod upon 
it ao tkat «p to a point it may hawa batrayod tka aomawiiat fantaatk 
txpwtatHiw arouoad at tba riart. ytt it dooa ptorida m aano of ap- 
pnuMmaal wkidi ara of fraat totoroM, eomjilMMOttog and ckacktog 
tkoaa dartoad from otkar touraaa. No oariooi aotbropolcckal toquiry 
can to fuUiro dtopmoa with it. 

• lHaMMWl.ML 
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Let w eute^ a otac h niaa, tbet U>e aohilloeli** pCDfMrtiM tre 
not peeoUer lo tba Uoo^i. Tii^ era immi pwti»ly Um mom io Ui« 
difmt ao aiaee mUk, MUrt, fwtrie jvM. Uk apwtn; Umj ere 
eron iMiDd ia tke Bm ce d taaue. Tfay era • conetitijtioiiiu faatera 
at ibe whole otpuani. Tboj are obteM baa tlie bleed merrlj 
beeaun Uuj an eaiar 4» datat tbaa. 

Kota.—Tha f olea i ng artiola ia Elno^ deal with the ae«"e 
aobjat: 

I. f i aa i mr la ta UfU tt qa a tla ; a amne daMvwail at tba Beyal Ih« 
taitvtlaa a TMtay. ViteMtT SO. mi PrtaM la na laaeaaHty «« Um. aMl 
e«a» «Mra. W J ft. t. HeUMt fp. n-rr o> i Mrt .yps pp $9~nj, X«s4w. 
CftaMe aad Wntua. lUft 

ft ftUaftOwa a aed Ptird^Msy tt OhIMh CUnMate Cmolai UOm, by 
ft. Boin* <!>**• Md OMm* K DHbr. kwrai.R«7.A»IUeektaat,lBHv«ia«. 
1^44^ 

ft i! i> a > iiMd-Of^ mJ rh H"r«»» y. fcy ft- ft 'iak Oaia. Uaa, mft 
19 

9. OMi. HtdUy it Maa. 9i (CWUW^ UoSm) 

«■ TW P l rtrftjM t fa e U tW ftawd-Otwa. »T *naa Dark ftufat IMS, 

nft ri lauaa. KL M-U; Ayrt.Mi tSS-MO (attblUUbeeaaMad). 

ft TW B iUH n U UtMl Oi inip » to fta—Ma»MiaPattkwhwe*U»Bt eU ieatt 
ftaUf, bf H. #. T. njlMT. reota. Ray. Aalbn9> laU.. IMS. veft Sft yr 


EABLY CHINESE CULTURES AND TURUt DEVELOPMENT; 
A NEW WORKINO>HYPOTHESIS> 


B}r W«&nxM Cuuui* 


Ta rofftrd to Uw ofig^ uid muuMr frowth of Umi CIumm 
« lTttlMtioa. BooMrou* tfetonM bov* b««n prapounAnl, bj otb o olo. 
pmtM oa Um om ItfBd. ^ iiaologpoU OB tIkO «IW. K«B« of ibOBt. 
bovofor. It MiBt bo oAmiUod. boo oo for mot with auch fovor io 
oithar ««a|k. 

K M tfy oto fM* Ib fOBorol hootiuto to eoMunit UuntoiTa ia racord to 
toy of tbo hicbw dviUootioD*; for wltbout o tborau(bcdns foiuiliority 
witb ia loogw^o uod ito mtirv lilarotun, iboy Aod It aoot dlfievlt 
l» form oojroMroajiMlipMBt about H. Unfortuaot^jr, tb« mojoriiy 
of worfcoro in ooeh o Md oro obUfed U> ilufio tboir ottiaiocio ot aeeoBd 
bMd, iluvugb tbo nedlom of ouch troBdattoao w mojr bo ooaEabla. 
Tbojr lbt»off«To inour lb« doi>f*r of basac tbdr wmel w peoi on fault; 
raodwiap bj Ibo inaoiotoro. llonoo, erra tbo lotrot woffa UmliiiK 
of CUb* frotn Um otbnotofkol pdot of rSow, although tbojr eftoa 
naUor of tbo billot iBUfcot, ON otfUin to U Nfordad b; 
tbo liaolo^U a oUnding in orod of further cocroboroUoB. In Umm 
oAopCioB of tbio Bttitudo tbt; aro tboroB^; juat^, and for aa 
Aanj VO owo (hoiB warm tbaoka; tuiea it ia only a wo oro ttimolotod 
fay ttuar oiiiduna tbol wo (on to moka on; prograa ot oil. 

On tbo oiba bond, (boro oro Uw tbaoria odvoBCod b; tbo itnologifta 
tbmmifvM. Tliioa «ro mo; rongo ta tv* Btoior gro«po- Of tbae. 
oBo hoida that obowt tbo ttard Biillonmun D. C. o WaMra proplo 
with groat natural oMbtla and a higb typo of return twi^ad u 
Chino and octtlod tbaro, firot in tka rafiay of tbo W«i Savor OBd tlMB 
in thu of tba Huongg Ho (Uw Yettow Sirar). From tboa ragpooo 
tbo; groduoU; inroad tbear otZmIkhi oaoong tboir acre backward 
Botghbora, and a oroalad tbo gorm of tbo Ifttor ^bina. 

TIm totxBd Of tbo two tjrpa of riowa wtainlainod by the aiiwlociaa 
bolda tbo Chiaao to bo aoloobtbonoua, and tbosr (inSmtion In eon- 
•oquaaeo to karo boon davolopad imUpooxlonUy in CTbiaa itadf, with* 
out on; foraign aid of bnpartoaoo. Aoeordi^ to tbia tbaory. tbo 
pritntliTo Cfatnow aboped tbwr cidtun tbi ai olvw and tboo woro 
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«bU, Utraofh D*4iaml iatran ia Aumb«n vul • proe— of AbMr]»- 
lioa. u iprMd it KradMlly ov« th* wbofe o( what ii today IIm 
C htacae ana. 

R(ktKJci(Mla kav* lookad with diatntti «b both Ika lattar gMup* 
of IhMriat, asd thaw har* indaad boao onafcla to find any raal tnpport. 
BTonrtbi^t that w« know about lha way In «hkh dribaattcfia bar* 
frowB «p in othir parti W Uw worid forbid* m le b«li«v« that in 
China akna tha ywei of euItvia-buiIdiiMr w« oa iitn|ile u it inpfiad 
by dthor of tha two abora riawa hforeorcr, the hooka writtan by 
th«0 adrocataa w««U fft* tWr naden the Impnafon that the 
ctrilttatien of tha aaeond and imt miUnudatM b«fori our 
«n had alrvady acquired a wniformity of character io no way aoam* 
tiaUy diffiCwBl fna that whack it bw today. Peoai thia b«luf haa 
apnac the ainnee notion that the CUneae caeihiatMO diaplaya a 
atability nnaxanplnd rlaewbiai, and with a total lack of any tendency 
toward ovobelienary ehan(«. 

Now, la tha irunid eihnefociit who trareb thnuifh the intofierof 
Chiia U quickly beeoniea appannl that than emt at the pnaoat 
day in that ro —try, oflw oem ta qwtio anall anoi, Twy freat 
dlffcranrea in oaltun Such diffareneoa can only be »» pta«tuiH by Ike 
wouoiptioQ that thia or that rapen haa held feat with Tarytnf drfmw 
of iO MT atiem to iUawn ancient euetome end indlviduel pae^aritlaa. 
Tbeae ohrieody fo keek to very old loeal Rillwea. Ika lattor mnci 
haw been even noro aUon^y marked S.OOO or S,000 yean efo than 
k tki cam today.* 

Here at Ika awlaet w« mwtt roeonniee claariy that the ksolaiMbi 
who tnainlain either of the two abof^menttooed tbooriaa kava aclad 
on tke foOowinf pimciple; that it, (key kaea and# udiacrinBaata um 
of iD atatwnmta in tka rhitwaa hteriuni* whlah bear in *ay way 
npon ooltuiaJ deralepment, wttkmit fim oomnderinf to what par* 
tieular paft of Chian any pvan *tnliwiiw>t may refer. Now, nawty 
every nwh peeac* •>•(•• efplMUy tba plaoe of whkk it apaaka; bwl 
niob tnfermaiioQ hae not eo far bean taknn into aocennt. Tat no 
aoetltr what tko rM^In aongbt for, etatemeoCa of thk tort are tba very 
fiiat to whinh atUntwo cheold be paid. Tba wuna apphea with tqiiaJ 
force la the ttudy ef hoginMue. Tke etiU youthful ictonoe «f Chioaea 
pl i Jalapy kao tried to recenurwet tke peonunrielion of Old end 
Middle Clen aae. In eo deuf. bowwvar, it ku tadtly aeanmed that 
thrsevkout lha oowntry a pran character wae pronounced in tha mna 
way and kaa paaeed through a pewkwly nmiW couree of denfopoaent. 
Yet in opponikn to thk qutia unwamoiad mrimpiinn are tha faeu 
that erm at tke preeeni day tha CUneaa epokan in vanoue pnrta of • 
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Ika eouBtf^ M pfnnoqnatd im wy diffenat wt^: and tbitj ncmonr. 
IW old diclieaitfMi (If* loof tM« ot cuch di*lftc»»nal fcras. I SMd 
obJjt n«tlip« twf«, bjr wnf ot UlwmtiM, tb* word <A‘4, htt, or «k‘m, 
liCDifriNr iR oMdom Chiar** ’Vov*", or ‘ItiU". but idtkh 

COM back oriciiwllj to u old voM Nloa(in( to tbo OmM CuUan 
^Um Utt«r w* A*ll diwuM at mn* k^ictfa Utrr os)* aad wbioh U»«r* 
bad tha Maaiinf of “mark** plaea.*' T1»* dialrfbation ol tbcw 
pliM naaoM Id wbioh tbia word (oraia an alMaat ■ MOMwbat oa^ 
loviy rMUkudi nkno«9 to tb* C1W<5S« and tW ]WoUm 
•hova Ibat U *pf«4n aalf ta a ntwa wbtra tba Ooaot Caltur* na; 
ba wippooad lo hav* anctad intfurae*. Asocbrr word Moaciov to 
Um aaaoo oultw* (raup appaara lo ba laopi maaniat '‘joutb,’* '*iaao.'* 
A wofd o( tba Seutbcn O^uf* OMn* to ba tM. eommon is titba 
and oftaa ogDi^iiiC lika “laadcr ’* Tba ttudj o( ntcfa 

diaUot^orda ha* ao far oalj juat baa* bafvi bjr » rar; law aiookfiala, 
b«t bM Mt pat baaa earriod to a dafiaila <oMla*ioa * 


PAST I 


In my nfartiotMU 1 bara b«cua to tocludi tba oa* cd aucb wwreM 
of iafonnataoo m iboaa joat Mantioaod- Tboaa fican tba moat diffar* 
•Bt partodi mvt ba amploped. Tba ta«k la atiU in it* iidancp. No 
ooa maa ean hope to oarrp it out wctawfaUyt for it b«olna boUub( 
loM t>i>M tba aa^a) roaxaminatioB Of tba cotira bodp of tba CbiMaa 
Utaratvro. art. and all otbar oultnral pbanoowna. For tba proaaBt, 
oolp bciaf ndcranco will ba mada to the raaulta alraadp attainod, asd 
a worlda(*b7po4baM will ba mI forth wbkb appaara to ma to acoord 
mU wilb both Ibo biatorieal and tbo arcbaoioetcal ofidaoo* Um far 
afallable. In tbia hypotbaiia tbara will b* ao affort to ip back to any 
ahimaU baglBalaca or araa to tba orifiDa of tbo baM eulturca ift* 
Tobrad, b«t oalp to a oUtoral ataf* alraadp 'lata” in tba atbnokipcal 
MOM and which. kMorkallp apoaldac, ooren loui^ tbo pariod 

MOO-MOB C. 

Tha tbaerp that tha CM—a dribiatMt waa ain^ in iia orido cao 
M knccf bo aphald. Sino* araa todap. aftar a darolopoiMt oxtaod- 
OTor 3^000 poara^ tbara nap *kU b* ro c of p iM d aoraral mol* or 
Im diidM4 local eultuna, tba kttar moat alao ba*o baan praaaot in 
«im— aarfiir aIcB. ThJrou(b tboir intaraotaoo it waa that tbo cmlisa' 
ties whkb wo know m Cltina** aaaunaad form. Tba flxiaf of the 
tarritaaial Itnuts and tbo diaUnsatAing dwractariatk* of tboao local 
cultuTM ii oooHqMQUp ooa of lb* DMat impoftaat t*d» in tb« «bok 
. 64d of rbiaaaa aUmologp. 


• naaMfMnnmi 

• kkMk»hwi4aM« 
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1. W« MiLj, I tynk. disciDcvah (Iw loUoiriat iockl culturw. Is 
fine pbet tomm s NoctlMra Tbw MctMided, wttba 

fusion vhiab «« »Q» eftU Cku* <Ui «>ulAd« tli*t atm 

oDt ocBriJy by*, tiae* f«r th*( porpoM Um Oumm toym* 
iflwflWimt), OT*r tba pnatat pcsTtsc* of Bepti. twrtiiorB «sd 
•m 8b*B^ ood swtbtfs Sb*attin( m for ** « Hm pOMOf Mnowboro 
M*r tb* Mcrof MonsUis of Pii Shin. 



Thot tbio ciiter* mtf ir«fl Imt* h*m pro(»-Ti^(u»e, •Uuuedlj 
ipoddflc, •evoral iodicstMoo onito to nifl^. Aiooiik Uion it it* 
poMMiMM «r a Iprni of •hainaniaB, pn«(k*d br inapdoiio or siodt* 
ciOORMS dHOiOC tbo UlW P«H of tbe fil«t ■nitV^Timm B. C. 
pkjreil u oipocMip aotMxirthjr part. Stguifimiit alas b Uo* eon- 
noctMo w tbat Tonoratieo o( Um Uar whkb montifiu* appotn. So 
too b tba oeonmae* o« Um Sbang (Vin) OjnaMty oaarb-bofMa of a 


M 
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eMUin foIkuiM ot a naifbborioc pcopW «bo. uii«i(r tha fona JujMi 
■n parlMp* W b« »dontt£«d w th^ miomAoc* o( Um kl«r Maoobm 

It tm pe«d>b. pMkap* «v«a proUbk, iU* thi< Xarthcm CulUin, 
ter all it* iiro(o*Tunfftitlo rbanutaratica, contained a rtranc Pkla*- 
mdo rlTTriTt abo. Bacavattooa «o Nrolitloc ntw in northen 
C6bia ibev that the Nr« SeoM Af» pofvUtba o( that am, lM»tar 
aa it r~"—■* tbii particulv tjrpa ef <«tt«re, timed ia pit dwoOioci 
abrul a naa'a haifht to depth and with their tap* reerhinp onljr a 
liUU way aboT« |ywu»d. Theae people, atemmar, inada um vtm In 
far latrr titnaa o( bene amw peinta. For cfothlac moat oeifi* 
oally hare eaepfeyad fur (annente. Fuilhcr, tkia wltara had raythe 
eheat the In,* ta wldcb that aniaMJ playa the reJe hetlt ef a *'triekMar’' 
and ef a eianiihtinn beiiig Noteworthy abo waa the iTMt (rcrdoin 
pennlUrd to irocon. Tin r ae c had a decree, ndead, (hat it ia 
poaaihle to apnk of eecttoUdiif hi the nature «d a aatiiarcbato; thire 
aMma Uknriaa to Lame exiatod a cuatoSD d pe*** pmtitutioa like that 
teend today ainooc certain 6«1i«nan trihea. Anoog the tnytlw ba- 
loopif^ to Ihb culture nay ebe be that ef the expeame el the bare 
whole MUI aa infant and bb protociioo by racioua beaau (Sou Ch'i 
■Tth). Is rtitaxd to thb Iml attribetion, bewerer, I am not mtireiy 
aatio6^: ter here entare tha qaartaon ef bortovinca fron the Waoan 
Cdiure (to be ifitoumd below), diwe tin particular type of Myth 
dMfitaje to many ef Ita detaAi diathiet aelar elcrneola. Head flat ton - 
aMei» aW to hata bean practietd. at laaat eeeaateaany. althoiifb 
wbethcr It waa really a chanictanatk Uait la not aore. Timoee ef it 
appear, bowerer, omen today, in Dorthem Omm; lor ihwe, loo^Hedad 
rfpardrd aa uply and a chfld’e heed la tbarefon kept in a 
enhiened rinp whkh probably eaime a cartaon aaounl of head do- 
lonnatwn. \MiatW tiia daad ware dbpeeed ef by viean ot plattorm 
banal m abo uaeortain. TUa Nertbam Culture waa in ita pruaitira 
lorra quite daroad of anythinc ui the way of africultora, and b aeeord- 
iucly to be leefconad anon* tiw iu{ber lypn of hnntn* and lood- 
fatiwrin*. 

3. Wnt of the preonkn* wn what wo aball teem hare tiw Watan 
CultuiB. Many thaop abeet thaa unite to ndweto that iu poaawaara 
wore people ot TutWo atoek, deubtbn nry aariy Inurmiafiod with 
other sroupa. To U wa nuiat aacfibe a atreo* ila to wt o4 peatoral 
nfmaiftim with a rigpdly o**aan*d patrlarehnto and a re li*io n con* 
litiiB* of Um wunhip of tiw baamaoly b ediw. Anon* furtbar^^ 
oeteriatica we may rerkon tba om of the borw, with a riu of haraa 
■acrifioe. Clotlun* waa probably ef tidn- dwaUw*, oitfinally a 
* iwend tent, waa lattf widely adopted aa a type of baknutwo throu^ 
«Qt eaaum Ana. Gnrea ware narked by tomuli or meuoda, bkewiM 

■IumJmI! {tl!!*iiMtoo*owny«riwfc toote MI. 
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rooikd in lem. Bo«is> wtiaa oMd at all, v«r» of bide or of Inflttod 
•Ubo. Tbrt tjrpioal Buikal imlmiaAt w u wrtlMOwan dran; 
1«M (pwtuipk ihmugii iorcicD inftiuBM) Ihort appMCvd •tiingod 
taoOwMtttti Th« botnuo ud aMoeiatod pcaetioM aNn to bat« 
boco eoaiBee. Tba part of Cbba eeoirpM hj thia caliart appoan 
to hav* boon the nofilMm (rtnca of Rh^M, WMlorn Shoou, aad part 
of Kiaoo. 

S. AdjouiBic tMa WaaUtik Coitura on tba wutb wan what awr be 
taroad tba 8^tbiraa<a n > CuKvrt. Thia had tie oaotar in what b 
•eda^ tba pa o ria e a of Saaehaas, and iu peaaaaon we can with car- 
Ialal 7 idaottfy aa the Taacot^a ^ probabititj d TibetaQ 
atoek. TUa eulton nuat In aarltr iIcdm haaa had a graatar aatanaiow 
aaatward, kn oaa dkiKCM to Uaun, ta anechar to Hnpaa aad Hanao: 
whUa It abo lomatknaa nacbad aoutbward aa far aa ToagUfic- 
Among nearer arete later poetetratad bjr thia cwlture were Ybnihaa 
aad Tibet. 

Rare teo. bona bmrdinc phjred an impattaot part, abac *^th 
paateaal aoaaadwn aad aheaft raUng. Cracaadoit waa perfaape typl- 
ad. aa Ekawiia were poljandry aad the eoarada. It b ^werar 
diffloalt to datanbna jaat what wcra Ita dbtiacCire faatuna; for than 
aarriet^ feeca the ptaiod when it pUjretl a part of anportaaee for tbe 
arbob ^ Cbioa, ao tradltlocia ohM mb^i enpply ua arith ebwa: 
«bdb 00 far no aaearatioae bar# basa utukctakmi oc mtoi indubiubtjr 
bdoagbg to it. In Utar tiinaa, moraorar, it Itf a UtUe to om aicla of 
tba aaia cwraat al rhinaaa doaalopnuBl, ao ikti there eriai rarj few 
itanuj rafanmeM to help na. 

4. To tbo aait, in tbe heart of tba paeaanl Cheneae area, araa tba 
Sowtbam ar Ch^D Odtarak, an oalad (rem tbe aaataat kmgdaan of Cb'u, 
iritieb bad lia aaebaa In tbe pnaeDl paoriaoe of HopeL Ntot to it 
and fjtiag alaag the oMot waa the Ceaotal or T4ab Colttue, naoiod afUr 
tba o4d atata of TSah. Of Ibaao two enltaiaa «• ahall apank later oa 
ta laort dttaiL For tba nomant we majr tnm to tba laal of tbo eodj 
mltuna, one wbaoa exbtanoa haa thna far bean eoarcatp r m than 
hjrpotbaaieaUjr eaiaMbhwd, and to whteh onlp a eerjr faw train aon be 
amigMd aa dafuutoi; Ifpi^. Itk, bowrrar.ofaitraordmnrjr import- 
anee to a eoneri imdiratanHing ef tbe cultaral ntoation tn eoutharn 
aud oantral Chinn. Tkue b tbe U Cnitttiro^ wboee pomewow wan is 
mj Ofamon Ai mro aami ^ . That wa mnt reckon with tbe preamoe 
of poaple of that aleak in Cbina b rendered tbe more oertab by ibe 
fact that oren to thb day their mmsanle auirirt in the preeinr* of 
Koeiehow. Tib k imalf jnetibrn ua in including tban Is ov asu- 
tnantun Thare art, Boroevar, aaai^ oUwr indaeatmie that m earlier 
tSDaa tbay played a nb of graatar inpertasro tban wo abonld a« lint 
hsTo iwpocaad. Hair oullaur oas only ban bean that of a rary 
beokward hiU-peeple who were food galhorm, not groewn, at ntoai 
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iktjr bsT* had oolj a nwy pnoMliv* focM cl MffiMi 

M bj bunoDf dtuuisi ife llw fOTMt and (b«i oiItiTating thm with 
lha aid of difgiiv-atkika. Wa auit, b9w«v«r»aMfdaasmt<Mtioo m 
t*7in|{ to --'-g- to tW" ai^ tjrpMwl «ult«ra) traiu wWtoMvar; lUiea 
by tba »<«»* whan thaj int coom viihm Uie purrkw of hlatorr, ibdr 
oiiUva bad alnody baao to doffdj orctkid and a* fncih twodilM 
hj tboa* both of Um wrutb and of tba oeaat that it oarar ap^aan 
balora UB tB Ha pan asd uuaUad aUta.' 

Tba alsdy of thaae two culuimi Um SoutiMni aad tbo Cooota], 
ditrlwwi ■t'** ikap ahan owtata ckanwimtie* whkb eaa oofy ba 
axpUtead m doa to mweb mixtun tad ovartaylng and olikh an 
paobaUy. Id part at Inat, tha raauh of coatafiia wUL tba Xi Cvltun. 
Aa loi«. bowoTor, ao ao waaawbn baoo M fH bato <ani«d a«t aktOK 
tbna partieular Uctaa, 1 do Dot can to commit mjrnU in KCtod to Ibaan. 

6 . lacaolnlChiaD>aapaclaU7bwbatiaD0«(baPrortn«o»fITopai, 

tba li Odtun bM boon oToolaid bp (bat wbieb wo bava (ollad (bo 
Soutbam. Thm booomea aaldaot whm wo obaarra that tba boann «f 
tba lattnr coilnn wan bj babil valla; dwoOan. wfail* (bo li pnplot 
aa food gatbanra. prafamd Hvb^ to tba hila. In thia wm; H ia quila 
poartbla for two audi dUfanct groupo to Uva doaa to racb other in tba 
diMnci, witb obI; a var; alow tstamifHdtnK of ibafr (wo ctdtim 
pattanw. VTa bavo inatancaa of joat Rieh a atato of afain avw 
toda; in aoutbani Ckba and aapadtlljr a TDnnao. 

tlio oxtMl of tba Soul^ra Cult^ matt, bowrv<r. hava ban 
Ur paatar (ban tba abova would BOfiaat. Ila lornur axataoot ma; 
with cartalat; ba aaoibad to aouthem aad waaura Honan, to waatoni 
to Anbid. paita of Eiaacn, Eiaapi, and Kuangtung, and 
abo to tba wb4a of Huaan. )U boann tetm to bava babepd to that 
Tat Btoek atill to ba louDd in arattand groupa ovar 8o«lb C%ina and 
Parthnr India. Tb^ appaar to bava bad a wat-viw oultom. aaaceiatad 
with bricatloD and tba kaaptif of waWr bofftloaa and eattla. ‘HMir 
fonaar aztmdon ean ba dealt; dttoctad in tba dutiibatioo of tojlba 
dcahng with tba ohcKi of rieo and of cattU, and of othan ia which tba 
os apfiaan aa a balpir <cf. tba ttoriao of tba Oai k nlla aad tba 
Swmn Maidaa tnw). To tUi Soatbcni Oultoto, too. bdatig the easrtba 
whkb portray tba livar-fod is tbo Una of an ox. 

Typical of tba aaiaa ^tura aoaaa ala» to bo tba (cmoid Atlda d 
ramawd Mrtb (I'oO, latar node of nagb etoetwock; «fforia(a of graia 
Oatcr of bmd) cart opoD tba tivan; and an aenriaa apriac faaUval. 
Among ntiMcal uMtionMOte oppoort Mpodall; tba iao«Ui<«igaa or 
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Jnv'Miftrp clM*. TW» wt# U»* ptw, m pvtiAp* niW it» ton. 
ruRMT, • two-poiotod apfeda —parially for worklnc In flooded 

TW nlicioa hmim U) b*TO boon • oombinalion of umUir* 
»onhip umI of a fortiUty colt viiL offoriap of •wkt«. UtM 
«r* a <«o«rw( la UutM of WroM a»d natU* whiek ehaneUmad tha 
WcBtoB C^tun aod to tko diflanot t;po of eaulfroat f ifioo found la 
tbe CoMUl ColUiroL Xmottt mjikm nttm lo ka*a hmn om wkkii 
loU of tko Mpantioa of Hmtm and Eattk, recardod aa a voddid 
pair. TUa.kewvTor, baolquitacarUin; thia partkolar mjrtk mar bara 
brlfo cod i>ri(lt>aBj to eba mrt pnnitirt caltun of tba li poople. 

$. IIm CbaauJ Oaltura b bj far tba noat imporiani of all tba aarir 
ooaa, larniiBj vbati «a taka iato eowadsatioti roKiona ouUOda ct 
Cbina itaatf b«l adjacani Ibaitlo. Ita bemran van a paopb eallad tba 
TMt, wbo, H would aaacn, wato wa n l ia Mr Itt d ona aiaaa. Tbay af pMr 
aa litiaf bp tba na. with wboaa vafa tbay vata rary faudlur; and tbaj 
bad a wcMarcIo^ art of aaiiicatiaii. dasaao aourcaa atala that 
tbi7 bad aW aaulad la ooatbam Kc«aa aa w«U aa in tba CWiiaao pfo- 
TiMaof Sbaatanf; wbtb raeaet WTaatifalMns eoaMnuac Japan auccaat 
Ibal in tbal oouDUy. loo, ibo Ytkb paoplo bad aaMtad lalbar donaalr in 
(ortiia an«a 

Tbo oBDlor of Uia Yflali Odbira lay in tba prorioca of Cbaktaii(. in 
tba acigbborbeod of tba aacrod oaountaio Kuaf-oU, about wtiiob lo- 
volva all tbeir oofia-iarlha. la raganl to Ibia culhara lha vriUon 
roMfda atantion aa RMfiy ebaraetaratie ifaila, «f tba moM dtTam 
oricia, that U can daarij bo aboim not to Itava had a dacio orifin but 
to bava baao ocmpoaaJ of alocMota from a rariatr of Mwreoa. TUa 
loada «a to aaapaet that all tba other aailr cutluraa anumaratod abora 
would aho abov a multipla oriicia. wrra it not for tho fact tbal 

tha availaUa btaraiy avidenea in rafard to Ibam ia far nora aoaair in 
araouat. On aeeont of tba drfael in our knowlsdpe. bowarw, wa atw 
unabfa to drtcraslAa tbo Uuo difna of tbcar comploiity. ITcmn wn 
ioavitablr land U> ovmia^Uy ibom and to aouildw tboan aa dorivad 
from a idn(l« aewaa. Tbit, of oonraa, InidiHlM tba KortKtm and tba 
Soutbara CUlUittu atroadr monttnned, in oacli of wbicii wo can detect 
traicaa of arvaral aUU oldar and quit* dwtinct culUirTW- In tlta OwoUl 
Cullara thia baeouMa at ooco definitdr aiipannt Fur in it wa find, 
locothar vHb cuttwo-clcoMBta quit* ooanpatiblo witli tba characaar 
of a aen/arinp eoaotal peopla, otban apparaatlr betUr auitad to bill 
dwuUM. and alto atiU a third uraop naora in mafemuty wriib tha 
cultua paurro of a plaina-dwcflinc folk writb a ntoi* adraniwi typo of 
oprieidtufa. 

da tridcal af tbb Cotalal COitura wa artay tuontkm tba followiai • 
trnita: il doTaioped aaricalkn; tbo pracUca of hnidinp boat noaa. with 
Ua ootfTowtb tba dTHon-bcat ftatiral; tba uta of bronaa druma 
daeoralad ta a way ibowiof eeantetioa with that rita; aad tba eoneopt 
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«l tk« M riirarfod. A fMiw «( Um t^rinir fcaliTkla 

Uminc Uik oulUir* wm » ecfaumn^ of wodit^ tlmxith ktmb* (t 
rite ftppMvaU; wocuteii will) ikt dncco oeiiMpt); ttftd mjikt wbich 
■fttek of * dtefoU'iitelAcf. who flvM birth to dnfMw. CiMoIjr olliod 
lo Uw groop of mjrUu vw oo* wtbdi had a "Mom” molil (a chQd it 
Ml away upoa tbo water* ■ a ehM aad grow* vp to boooao a baav}. 
Tbor* baa alao aurrivad a yrotip of mjrtb* of brothar-aadAter Ster* 
rage.andbkavteaof adatug* In tb* tanw oompkx acaia tr« cthcn. 
of marriag* with a dog Ga *00** iaatenM, with a frog). IV dog 
--rn~ lo ba¥* boco veMtated as Iftta Inbal anoaal e r; sad Uiot* «a* ako 
afregeulteomteetedwiibafeeuadityedt. Straw laiac** of do|p war* 
bariod wilfrtbedaad.orwMuaadtecbanaalacaMofUtnM Magi' 
«nn poMta pUjpod *a impocUat role, aad vecnan look a part ia enlt 
and ritual praedcaa wlu^ would bav* been quite impcMbte m the 
Woiten Culturo. Dojr* and girl* war* c o n aa c rated te a diviaitjr ar 
to a Mond tnoiiBlaia, ailhar a* actual aaerifieoa or at least with an 
Boeoapaajrinc prohibitloo of marriaga. ElamcsU of tbis rultur* 
wm the worihtp of aarpcBte, of aacfod owu&telM (lb* latter dwtiMd 
to davalop into inportant tsoipU fosliaala), aad of eoriam troea 
Caub wcf* iamfictd ou all oocarioar, tbrir hona bfang pnwHrad aa 
holy objttto. In *0*** iawtaitoaa iha r a wan balldabto wMdi toN 
■mated ia lha immoktkin af the <Wf«atod bull, Alto cuatoaiarr wm 
Uw boidiag of wraaUinf ntotohaa. parhapa dcrivod from Um buOJQgbte 
or at iMwt eonnacted wilb ikNo; for the oonteataate were miuhs 
liaariim lb* boms of eattlo. faMte wart calabratod, aad the 

boMO of the dead wan gtaan a Mood borfal after tb* flaidi had 
decayed from tliam. Finubora cbfldrao war* winallmw VUled and 
Mteo by thair panate (aa Ibk prarCieo M the feVowtaf paragraph). 
The toifa wet* ttiou^t to be peopled by moontani qiiiiu and oote 
l^gad gobblio*, ia coaUaM te Ibe ideae about fox ipiriie pranlant 
Sa the Korthem Culture. 

Yeung peepb. periiape after haTtng uodargone a rite of mitiatioa, 
ware free (0 lelMa their own mate*, iaelead of bating Umv memegw 
wras^ for by gO'betweeoe; the token of betncbel was the 
ezebang* of gkrdlee by tbe intereatH parlim. btarriice* wor* eoto 
(duded at th* spring aitd autenin fesritala. Per aom* Iwm ihsraafter 
lb* wife eoQtBiuad to lit* wilb bar paranta and there raorive vinw 
from her hitebaiid; dnriag tbte ptrt^ the enjoyed gnat froedoen. 
After Ibe binb of her fast child, bewter. abe went to lire with her 
hosband, to whoee abe wm tbtnorfertb expected to reraam true; 
eecmeeled with thia cuaUnn. in all probability, wm tbe one just 
« QMitioonl, of Um alayiag of tbe trotebon child. SonatinM*, bowetar, 
(he bnaband want lo lira with tba taouly ef hie wife until be bad paid 
for bar by ararldiig for her parenta. 

OoUiiiv to bare coMted ef narrow widihe of cloeh, tw* 

of whleb wsM sewn together wilb an opeoi n g at tba Mam throu|^ 
«iMa.M—af 
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y hiA th* h— «M thraic. Tb(M onKnuHad Uw Mrikat form of Uko 
km« 1 M 'Idiwwo*’ I7P0 «l fONMat. of oil «« 4 «n A«t», m 

iBiriiit rontm^ |« th* ittod and tiUorod eleUunir found in 
No«lMn and Watm Cultorw. Tb* loin do«h (Ow /apaMW 
fvndMdt) **—» forbapt tp tb* Owtol Culturo; for U k aUO 

OCCM0MII7 to bo Mon in th* kUad of Uainao, »h«r«, bovooor, K 
HMcw not to bOTo bom a twy aarMot fwtora. Foadblj alto bark 
doth WM mada Taltoiwnc in vaiioua pattoraa, porfaap* totonao in 
rnlwo,' M alw tb« Mainiif of th* Math hlaek, war* Ukawwa cnatotnary. 
■Incitb ir prirtiri irmniimTi wrnn-mrl waa that dao crib a rt aa “drink* 
i«t Ibrotch the Boaa.’* Tbia a a apocaal wa; of drinUnt cartaia 
atonuianto bjr oitekiac tham tbraa^ a taba of aooM aert, b^ way of 
tba noaa. Bathii^ tn rinn waa quita KananJ. as was slao Iha practioa 
of paori^; wans waUr onr Iba body (cf. the laUor pfactio* in ^pas). 
OMU^tn^ va* cbarwtorklie. As knpoHant am was tba gToaa 
bow. iaataatbaSootbaniCultvaiadktkculabadbyitouaacfpoiaocMid 
waspona. Tba bona waa tttinly anknowa. WaUad to«Bi» oaifi* 
BsUf aboMt, afpaatod lator, bayoad watb doubt aaa (ofoign inttutoea. 
In tbair pkoa, ■.«»«! bouiaa wara typical—kaif pila dweffino 
bawaalb nboat alavatod flooia wart b^ tb* Jomistie animala 
OaftcratMs oamo to hsT* baas oarrisd on is fialda eksitd by £i«, with 
Iba tod Of lbs dicihi totok and tba qiada: tba lattar of tbaaa impia- 
Bsanlai howarar, parhapa did set ootna into usa until latar. In Istar 
dmai alao nea^MWinf aru adoptod fren tha Sonthsm Cultura by 
that of tba coast. tbrou(b which it amtunDy trnTaisd atiU farthsr, 
•ran to dapaa. Motebod aikka (laWaa) and knottod corda (qtopua) 
M tntsfta of roeordiaK •vosto or ownbiqt MMsapaa raoaava 00011 froqoaait 
fwtion that tbay mual bava basn ly|dml of thk Ooaatal CulUin. 
Tba an wna rananiad aa famisBaa, tba moon aa 
Th* traits juat csnn«ntod ara ebatowaty ao batorogaoaoaa that 
tbay (snaot pomibly ban orifinatod in any osa euitura. 8«eb a 
fwodltiiin aaania Bmaa liktoy to baro bson daa to tbo aupscpotolioa of 
tha raa) Asatrnnwian basraia of Ibk eulhara, in tha hilly conslry sw 
Iha ooe hand upon tha li paopk, in tha plaiw on tb* otbar upon tha 
pa mwa era of tW Soutbara Cultsrt; frooi both af tbaaa tbay would in 
tim* hava ahaarbad cartais cafUira olamanU. Roiritobiiif of Uiia 
■ort. u lasit, appaan tha meat probable aehitioa of lbs problatn. 
Parbspa, howavar, k will aTaotuaSy appear that wa muat mA in thia 
ceaiaactian adtl anothar aariy oulturo, wboaa racy axktacieo w« aa y«l 
bardly auapact. 

Tha antir* struBtura, in fact, which 1 bara tried lo arocl b ao far 
BMfaly an axparinental octa. cartain to naad rahwildm^ and csrtyiap 
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on V> conipUlkffl Hi>«»v(r in iia nuun ontliMo— i o., tbo lii«iuir ot 
Um iix boaic ailUsw e«( ol wtneli boa Javafepod Uto hMioric*! CUfiMO 
cmitstka—I (eol convincod thM It will •Und. What wt tutr* tmd 
to dopiri hen ■ tho enltunt ■tuotiac which oiiitod la ^in* dun&( 
•atM«kiaclllua,MOynnb«fono«r«n(t»0O-M0B.C.>. W«»«l 
not MtppOM that dumf Uu aaiber put of tliif period ih« ontwl 
iatefpcMtnbano and taURniactiac* of theao eatly caltuna wen u 
laarkod m (bay baraaM farther along in Uio aama parted, to eay 
aothsng of etUl lalar Umai. Maierial gatherad from the latter it 
aeanw to nw quata panB»ble lo «aa ta coesooitoo with omr atady, 
ataca It tentt trom {net tboM ragiooa when tba aaHy cuHune h^ 
not jat ban m duply aubraantad by tha typo of ririliaarian thn 
pnTallinc tn tha Chiaua am proper.* 

PART t 

1 ehall DOW try to ihow how, in toy opinion, owl of (ha above oaify 
ewltetfoathoredmtopadthehietoricalC hin iBiciTiliiatioo. Tbapno 
en M I depict U, I widi to emphealae, ie oo far ooUanf more than a 
far rearhif^ hypothorie. Tho alUenpt haa, however, already been 
made to bring tha echeaaa which I have worked out by tha aid of tha 
early hlatorieal and areheological material now araUahIa Into ceo' 
lemuty with tha oaa drawn up for tha Farther Indian and tha Oeeaiic 
Culturaa by Frofeaaor TTnna-flaldem Should the tatiar'a theory 
peon oamcl at laaat in Itl geoanl ontiiiMa—thro wa may axpaet 
to find on OiiaaM eoil alae avidaneaa of theae euty eulturaa that be 
baa putiiUted. We have, ae a nrult of our prehimnary diaevdoao. 
already tracbed a broad agnement. Furihar atteapte ban ban 
aad»—by Dr. Rumpf (Dariia) on tlto one hand and. along notncwbai 
fUfferent lliMe, by Dr. Okn O'wbdb) on the other—to explain tha 
dmlopetMOt 9f the Japnocoe culture. Tb" malt of wkJi preUndnary 
rlhrimnne hea bean, oNmoru. to thow that in thia way far-rearhong 
ren e l nnoaa mty ba attained. 

1. The oldeet cnltnra that haa aa yet baan oleatly diataguidiMl «n 
fliieiTT ua k the ona oaDad. frooB Un typa-eutieei. the Tang Shao. 
With thk are grouped certain oUmr. often reiy limitod in ann. pir- 
bape in part conuenporary with it, whiiilMr ih^ be rhghtly eathor or 
ilightiy later 'Him eullete coataioe, la my epiaien. etMnmta dutTid 
frocn the Wertara Onluua; thin, for xnriaDa, it k, peihafa, which k 
re^MMible for that iinmktahabh weatem Asiatio ta^Nnee ehown by 
ito punted pottery. Peeeibly, indeed, it wiU pram lo have been tha 
eaae that Iheia bad atraady eetlied in the Odoa region Scythiaae u 
F Mwe eueb people, who wm the carrUm of Umm elenenee. In thk 
event w« ehaU her* to enppoee that very early aKAbaageo took plaeo 
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b«tv««a tLe Wflvtan Cultwt Aftd tkftt o( Uw ScjtkiMM. Uovtrtr. 

•» Mxfy AiiiMArt&e* of SoTthtoM ia ana in qniaaictti baa 
wijatboMpraTad.** AMooodcompooaDtoftbaTaocAaoonitare 
ti to bo found in ibo Kortborn Ooltuio, fr«aa wbidt U took Uo pit 
ilo^JKnp. tia am of bona in Uu nantafaotUM of ImplwteoU, and tba 
«<e«niina (np poUai; do«orat«d witb cord or nmt uiipriiuna. Still 
a third aourDo ia to be found In Um Southtrn Otlturii boa vhicb oono 
lieo i^owtnf, aboadf prored for the Yaitf Kbao; to it«« aajr add alae 
tbo aadoatarp moda of Efa. WheUur the SonlhwoM o tn Odtua Uko> 
wW plapod a pari in the forrnaiioo of tho Tan( Shao In not jot cioar; 
but m amj ermil it aaaana aot (o bar* aada ito fakflatnoo M atrooplp 
felt m that of the otbm namod- 

1. At antewbect about Ibo aaao tiao that tho Yanc Shao euhua 
waa lakii^ ihopa in vMtam Chtoa or coilp a verp UtlU laW, tbma 
BpfMarad in i^t h now the prooioec of StoUinf, hi CMtora China, 
tho Luif Shan (aonotuiMa oaOed Ch'tef Tad Taa) cultun. with ill 
ebaractatMtie petlaap of Uaak aartbanwaio. Thia «• do not aa pot 
know Tory wall; but wo out tap with aanaranra that in it likauiaa tbaro 
appaaia a atroof okcomt of iht Koribam CWturu—a atreniur one, 
mdaad, than that ahith w« havo juat found is tha Tan^ fihao 
thil ther* alao appear* an aiemeat darived from ooa or otbnr of the two 
•outbHB cultwaa. That of Luat Shan ia in aaj caaa Turp mocb nisad, 
aM it a dirott fint rt«p in tho fermation of the eulturo of tho Shang 
people, which vi hare now to coniidw. 

|. Yhe Shaag eulturo ie tho oldoM In China (or which w« hare aa 
pot both htttorical asd arobmlegi«al or i Jmea- In thia aW ia to 
ba feand a aouhed alenaaat of tba Northern CnlUin, juat aa wa aaw n 
that of tha Yang fihao; but thia aaana to be alowlj kniag tta alrength 
anwsg tho Shangr- Par Doro powerfs) wua tba tnftuaooa aiartad bp 
the Southern Cultnto, with ila riea grow lig . ita eattla breading, and 
ita peodnetioo of nib. Moat elmrfy aignilkant in thb eunnaction la 
tbe tafluanea which baa been euHad bp tba eftMteb. For ihooo Sbaig 
peoph. aa tba inaeripciona which bar* bMD dtaeororod tartifp, al- 
roodp fpoko a tanguago rocy idmiUr on tho one hnnd to that of tbe 
proaanC'^ay Oiiataa. wbik on the «Um 7 it woe meet ^esclp lolatad. 
anaocig thM of all Uieao earip wltwrua, to the apeeefa of the T'ai 
pooptw The aane iaacriplioaa aleo ifM^ of eJana, wlioae naown we 
roeeguea aa Uiea* of onea which anlalod, later on, in Uia Cb'u longikun 
pw rlenalp iw wuoned 

Shang agcfcolUinJ impl^ole were probably of wood, hoot none 
of thear rmuint bar* (hot far been found. R*mi Cbmme aToeCigft> 
tkna hare, howerar. made it verp piobablo that the Shangs had tba 
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tvo-poiniMl ipftdt <bM«cUcMc< Uk* th« •bor^'Minod U*k«t of (ho 
So<D(kcni Oiltui*. TUs lyp* of iapiunMii wm long ik 

■MUni China noUi uoumI Ih* mlddlo of iho fifti miUto* 

■ran bofoni our en« tbm »pfM«r«il (be plor. poiibty m • derelop* 
■MAl of (be epede. Tb* diAeultj about tbie 1 m( point Uoo cmiy in 
(bie: (bet the plow mmu Ant to ^to bos'kaown in treaum CUoi. 
vhnre we u jret bear aoUiiac of the exiatenoe of ■■ onpIcarMot of (be 
ipade tiewi POenbly tbie may mmo (bat Ibe plow km beea iatfo- 
dwead uiio China from abioad. At all eroata It eooo apraad thfoocb 
(be worth aod thna orer tba canter awd aouth of China. Tba prwBOoe 
of Mirvlvab amooc (be aciKultaral ptocieec e ■ uee ovea (odi^ ihowt 
(bat YArb iafluea^e on the Shane ealtura waa oIm by bo MtWi 
oacUcible. Tba Daany cowry Aelb, ob^rote of nocbfrof-poarl, and 
boBee of (bo wtialo (bat baro bean (ouiul mgyaet (bat tba Shaog 
poople oarritd on trade aritb the Met eneat, where, acoeadiaf (o tradi* 
(ion. the TOih wen already aeated. The iwHueoce of (be laller ew (he 
9mng* bi 1 beboTO, bkewiee dwiwn by the *‘kitnof»o" oet of (bear 
.Jfttlibq f end inriallj by the etyla of the dMOralioo fouod M 
(beir brooaea. 

Finally, (bb Sbaag Culture ako roBtainnl aa element dorived fa<ca 
(he Weetern Oalture, and whkb eoMBa to hate been peering atrancer 
with (be peaece of lime. While (be fibarn rcllgloo appean (o hate 
bean at firat ealy agranaa m i(a chafeeUr aad a» to be eeplmned ee 
doe to (ba influoiix of (be SoalLam CulUirt, there appean Id U lour 
on 0 wonhip of eocrod nuyuniaiaa which may wall be aecribed to (be 
Toeb Cwltun: wbSle later Mill we <00 trece a ehaace to an ae(rel type 
of rel^ioii, aa iodkatod by tba ifloeriptiaBe 00 the eeeele benea. For 
tba laitar, we may now amcct with cooAdrooe, the bancs of oxen were 
imed at Ani. We mtiet infer, (bireloit, tbet iho um of ch ick an bonce 
end nOU UUr ef ibcb tfgt. fee oraeular p ar poeei. was typuel ef ena or 
other of Ibe eowtheni cultoree, wfaetber of (hot of the aouth Itecff er 
tiMt ef (he eoeet; aod tbet, fwlher, bMween tbeac ocedee and tbme 
drewB frean tba bonce of omn (bare exiata tome eort of oonaaetioD. 
Aa yet, bowercr, we are not well cnoutb infonnnd aa to tbe nature of 
(be oattk aacriAce in eae amoag tba fll>e<Mp to try to bring Its ox*b«n» 
type of ore^ into direct rehtiftoebip with tbe ox eilt and tha os 
•e^Aee of tha Coast Cultoxe. Later, in place of ox booea, tbe ahdla 
of tortotaaa were (mptoyed ^ the Sbaoga. That tbe latter ebonU 
(bo* have ee(ne to prefer torteaie abaDa ia only expUcabk on the groucid 
t^t, M aUtod by later texts, tb^ aaw In tbe rowndad uppar ahall 
(oarapeoe) a ajmbol of (be writ ef Roavaa, aad la tba flat lower one 
(plmuon: tba pert uaed in eonarilieg tbe eieole) that ef the plain ef 
Kartb. Ihua already we find bHeeridaooeof aalrriccicriafwciilaUoQt 
Bm thoee whkb beeame eapoeially conafemoiie lour 00 , in tbe Rultora 
of tbe Chou people (to ba niimeiilarafl laUr), under (he aCiinulua of tbe 
predeaninantly eatrel religion of the laiur. TWa we cnabardly explain 
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otbtrwte (ktft m <iw (o hfliianoB ol Um i *> yn » of lit WtaUm 
Oolture, a«&MUt 7 Mtnl in «hAn^. Am (kt taxU NfMtMlty d*. 
eUn. th* smtMt «a«iuw of Um Shtap w«n • pcofOo wbo dw«tt juM 
10 Um vm( of Uum oad wbo w* knovn «• Um Chikup. TIlW bum 
VM UmI Uut opptM to Um Tiafuto and Uiim sisgwtt that Ha otif- 
ioil boBNn ULwcad to out SouthvfirtcfB Collurt. Today. Uiaxifca to 
oaoaTBtiotM asd Um iaaenpbotM whac^ tkaaa kara 
yiUiUd. wa u« aUa to aUU th* appcoiBnaU axtant of Ika Skanc kiap 
does and tto MoUaUd cvltun. Tbaaa o(««ia«d ontjr a coaiparatlfify 
«naD arm. eompmad b aoutlMra Bop«. oorUMn aad matara Homo, 
TMIMB Tko Ckianp. tkov^. aa wo ban bmb. 

thajr Moofid to Uw SouUiiroaMrn Caltan. moat at that dioo ^ 
hara mbward aa far « porUo m of Uomo Tb» eeadiHun 

b by no RMWM m aUmd u nlflit at iitl afftmr. 

4. Lai M B0« tJanca at iriut had b«ao foioc oa ia tfaa tamrntimM 
intbavml. Hmw^ altarUMdiaapf>mfmaeaofUMTaafSkaoCultuw. 
Um Tnikk ftocka. biarwa of Um WmUn Colliar*. had bwa eominR 
noia and men praniDiaUy Into tba feracrooiMl, pcebably bmaaae 
Uioy UwanaUraa vwa ia tura baiof bard prmmd by Uww aorUMta 
ai^lUMm. Tb« kitar «a oaa aow eoaMmUy rail SoytMaaa. Tba 
(tiHunl obanpa aUdi foOovad Uio dkapfMaraiiaa of Um Taoc Shoo 
Cultara ara uBlortaiMUfy bard to mtMfuoi fa ibo U^t of tuob acaaty 
artiookp^ ondmoa aa wa tbm far bam Wa nml, bevorar. think 
of a Uoar traaalkB aa lobc OB dnriaf tba brofiM 0 ( 0 , Utfoueb tba COB* 
tnnoua aetkiD of laii(4aa(iB( and wiMy ifiraadinf waalom Kvropaan 
TVs bfiiipra of tbMo aaw occidaatal eultura olanMBta 
noat havB waadarad aaotvard aad tbara tDtannJn(tad (raaly wiUi Um 
rnaaaainw of Iba SoaUtvaam Cahura. Am a raaolt of aueb istar* 
iniinli^ (afaeltd aoBMobat by avcB aarbar but waakly fUt intnaMona 
from (ba SmUmcb Cuhura), Uwra waa Iwmod a naw tVoaUrn Oaltva, 
Ibatof tbaC b oaa. Tba Toeabnlary of tba lattar.aMMrdmc to aridmea 
pfaaaoti^byrmmiChiiiMaiaaaat4ptM<Ba.ftmUiBadaTtirlacakraailt. 
Tba CboiM H araa «bo bronchi «ith Umu iato Cbcna an aatral typa of 
inliiaiti and Um idaa of atroa^ oantraliaad chUftalnahtra. djmad 
1000 B. G. tbay looeaadad fa aabdoinf tba Bhaaf ImicdaaB a»d iw 
coliuro. Tba kttar, tCroo^ acrariaa io ebaraoUr and afth a wall* 
narkad darolopnMal of basdicrafta but which had almady loaf botn 
urhaniaod, waa in cofMOOMaea daaply orntfald by tha rtihura thw 
broBffat with tham by Cbooa. Tbma had a atnoc traditloo of 
paaloial altboncb beforo tbair oooqmot of Um Sbaap tbay 

had baooRM acrieahvriata tbamaaloaa aad only ralaiaad tha Btanory 
of haviac aooa boio a patloral ptofda. Tbey found tb una a f raa foroad 
to adopt anicb of tba Sbanc dTHwatiott. For aiainpla, tbay took omr 
tha Shaiy ayatam of writii^ with but faw modtfioaUoiM. aad woro in 
canaaqutDDt coropaDad aloirly to abaadoo Um vary lao(ua(t Uiat tbay 
fpoka Tbay Ukaadaa took ootr tba Sbaac brouao torhniqua. to* 
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|v(b«r wilfa iti *t;W of araamMiloUoo. la Abort, tbo^ bonowod 

noorly *11 Um fMktun* of Ut* Shaaf It wm Mt uotU 

*bo«t tlw middb of tbo fint milhanium boforo our or* IbM (btj hofiii 
to Ujr uUo Um **«*h ouharo tnit* ia tovor of tboir «vn. 

Tbof hod bAfua thio pMOM* of raltnM b w io oia g Wac brforo tbtir 
cooqo t of Um kifi(Uo<n, and tko^ ooaUniMd it for oortcU 

Mttturioo tbcrooftor. Xs it* omum Umj bod foUowod • pfoofUwt 
oflan MW ia tb* oabjiieoUM of «b ofrariaa eultan bf * prodocni* 
oaoUj pootonJ oad oomod om; tb»l i» to w^. tho Cbow, a* oob* 
UMTon, boOUM * rUioc «l*w. In brincwc tbbi about, tLef bad 
•rtUod p««p* of Umv own ptofU at poinU of rtratogik lanportanea tU 
ibioMtb Um oouatry, to tororB tba loirar diM, cximpooed cd the Sbaac 
pooplo wbo oecHpioU Um rtgio B . llMro Uuh grow op m a rWaetar> 
Mtie of Um Cbou ouitora a (audal itiIcbi’ Um ooljr oao. in tbo oir> 
cumtancia. br whadi • aunoroiM entwiBcrad poopU oiuU bo bold is 
oob^MtioB. TWo oatoro of ibia faudal ajritiwn and tba waj io wbMb it 
Hopoaad ita^ apoB IIm old acrariaa ooltoM of tbo Shasga axplain oko 
Um toUoiriiif fact. As w* loom fran Um loxto agoio, m tbo first 
■iJUwitt.in B, tb* popolaboo whacb oonauWad Itadf aa **rMnao*," 
vis, tba nbaf group of tba Chooi tad tboi part of Um ooa^Msod 
oloBunt wbidi bad oomo into tb* cbaoat oootact with tb* lattor, wu 
aparaal^ diotnbuted, U widalp aoparatod arttkcDWt* sad at/ sUIm, 
ovar a r^poo otbcrwtoo pooplod hf folk wbon tba/ dBtiag s bbal «* 
"barbariant'’ and vrho balongad to tbo oM ocrojiaa euitur*. Outiado 
Um torriior/ «ad«r Choo vootwl, agsn, war* atill oUm* poopUa wbo 
boloagad to obo or asotbar of tb* oarlict oaltuTM. IbOM, IB tba fiiM 
miiiaiUMMaB B. C. at *11 ovoBta, oocopiod Katicnd cocUvo* throughoat 
Um wtir* ngies usiUt dIoraaUoa.'* Furtbcr oignifioaot of tbia ooo* 
ditioo ia tbo fart that not unti] aieond tbo Mvoatb castur; B. C. did 
tba diotaDctioa botwoca **CbtoOrt” aad *‘bartkariaaa'' app*ar. Bjr 
that tisiOi ao a eocMoquano* ef tbai laipodlico of tbo Cbm mlbm 
upca of tba fihaii|:o. tbar* bad b og uii to davalop a cmBntkB 
■btrti w* B*/ call rhrniBo tad wbo** poaooaom had bfgua to tfol 
tbanMotroa M baiag o oBObow diff«r«ot sad atipanor to tbor n aig bbow , 
towbomUM/badmraaKt/angiaall/beoBsoclooaljrrolaUd. I>oh9g 
fiiiary timw tb* ao i tfiboriag poopb* bad bom doBoiad b/ a word 
whacb znoant aooartluBg ULa “^nd" or *‘iagiob" and which onijr Utar 
taok on tba iptBiftraafa of ‘'barbariaa.'* 

Tb* aboTiMiaarnbad fundniiMntal dUfaroBCOO bttwcwn tba C3mb and 
Um Sbang callui** abo «xplain tba aocaolagieal coalraat* brtwoaa tba 
two. Ib tbal of tb* Staa^ pradoaBBanUjr ogrfeulUiral Ui natura and 
. bmc* haoifaHj »Pi«xl b Um Soutbcn Cultura, tbaro bad b* 0 B aa la 
all acrariaa cnllur** wUb an ocgaslsation of wooll paooant hobbaca 
UMtoad of grcot landed esUtoo, no na e aii it y for dav* labor, la lU 
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bovmr. mxk cultura tat* oft* Urg* nma.hm of 

Tk«tei lor Mrttfko m vmMetiM *4lh f«rtfli«y riu*. To 
Ihbfkctwo my ottnbuU the atroM fr^truoey of bomiii •wnfiooi 

ftod lb* ohmKO of tUro ownlaf *iui Joro Ww <luxiiif SUn<t 

-iA tbo 9cmtiun tnd tho OooMoi CuJtww) wool Ui* 
•nataiiM of • Wi^y ««• of l«*» ImporUne^ 

!• coMTMl voatkkmmyMttktWJt. MMRf tho Cboiw M 
am« •• nwny i-otord pooptai. of riUo ioooropMikd by hnau 
•Mfiflco. Ifactr pUm b«nf »*h« by Fo*» ot«lap of wumok. Tha 
Cbiw ii ft ngojJn witb ft of paolmliiftn* Biftf VftI hftTO 

tMiia m of iUtw ot^iJty for wMcbii* tb«tt •oeki tod bort. 
•n^ hod manovm * kMD oppndotioo. kcquind ia tho oowo of Uw 
WMDd«n« of lilo. of IW odrwitH- -Ixwot b * dimphaed 
mrmurnmi- Hooeo th*y wood t»«r oopUm of wir nol •• bumon 

■MfifieMbutMOwraatL Ooc*. bovorw. (hoy bod «fao*dy up 

tbbr p«M»oril oMomy bafoco lh«4r eefK|imt of <k« kb«dm 

bui W!»«, oo (ha oU«r band. (OM oa ta dnalofi on* of jmt Uiukd 
&Dd had b«t Uub knowtodce of load m a a o nM OCt, they kft 
Iba laMor to (iMir Mbyacla. Swii aUvaa aa thoy bad (bay omploycd 
iBtraly br «*(duii{ aad otbar wnilar aarri ca a - a ckar ramambraM* 
of tbrir oHcioal wmam <f Mta« aUra duriag OMir formr paatcaal 
Ufa.** Tbia Intiann viD ptubap* auAea t« bww how o«sr naw worktaC' 
bypotb^ may ba md b tha aokboti «f particular proMoma. aad 

bow by tu uae w« laay foacb a clearer BOdcroMAdiaf of Diaay pbaBOO- 

(tta. We may alai draw aa iataracife* of a aeaDawbal dm flar tori from 
«ba fact tkai tba 8haiN(o Mcnbead b taoipUa. Ixit tba Choua ou tbe 
^^ bt f band b tba op<B alr^-anoUwr dcBificeat oulUiral daitbetioa. 

Aa aa obbettoa to ear ibaory Ibat tba Ch baaa cmbaatMo grew 
«p o«i «f Um> tniMMikm of vaiiotH local edturw. H mAJ be vied 
Ibat b tba ftra aillaMibm B. C. tbo art of tba ootira Chbcaa area 
WM obTUi^ wfom b atyla TW b, bowaver, net fiwdanmla]- 
Iteaa baabown that tha oaH^of aartab facnilba worn extroead otw 
wide anaa and durir« kMif parioda of tima b acoonlanca with bmdi- 
ttrj traditkoi. For inataec*. tbara atill lived b I^yang aa lal* aa 
tha bfib ecatuiy A. D. a gvewpef pottan wbo dairwd daamit front tba 
ajocbfit Shaf« popolatinn aod who Uiua anm to have baon carrying on 
apaiticvlaraWt foraema i,A00yeara. Wa abofind rafraweea lo tba 
fTTWlTiiTT of lamSm of bronn caiUta; thaaa mtegcat Ibat, ipaakinc 
gumlly. brcnca rwmlm were b all pmliaball^ made by bibvlduab 
or familam with whom tha prooeaa wwa ao bhantad tradition Far* 
Ibular piacaa, obvionaiy prorbnal b othdn. oUl bare to ba oxplamad « 
ai tba work of lonl fail baa- 
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1b tk» tboTi faicbMinl iktlcb «• h«Tt oouttud uj ni^tmc* lo ft 
lUft D71UW47 or ft Bm Culiwo TW »• h^vo iMiborfttftljr. 
Far «v«7thin( OuU m hav* ia Ui* wftf of rofmitCM to that 
h in part ■> Tic«e and pawlioBfthU, in part no g iB H fti aad oo 
ofothaotogkftf («»<• «r* eMia»t «««ic viih poUticftl 

•tetamiata), il doM not allow •• to dnw ■ pietuift of ft llfift Cu^ 
liif«. KxoftTfttkma cftOMd 00 al alkctd to hare beoa ocoupbd b; 
the ftnooit Biui On topthwa oU ra Sbaa«) boTo to hr broufbt (0 
KfLt oaij r«Bfth>ft «d th* XooUdtto Pertod. Hooca m do not know 
wholhar tbora wa* la roalitjr • llaa CuIUn at aB. If tbon waa, 
bowovor, itft C4aitar, ooconling to oor wocfcwj hjipudiMM, na*( bar* 
bMC at til* faool point wb«M tho KoHbaru. lha WaiMro, and tho 
SoBthara CuItuTM toBttbar. It woaU thtw boYi Utffarad Irotn 
the Sbaa and the Shaair Oeltum In tho ebocnee of anjr ol im o a t 
derived fran tU SouthvoMtfn Cultara. AU thia ia. bowover, ao fv 
pae^j Qtaeuhttva, and hae no ml bade in aaceruiaod fact. Wa 
fftian iMva to await aav diaooverMa bdoro wo can fom 007 ronotWKMM 
M n«atd to a UiU Cultnra. For the praaent, anj attanipt lo diacuaa 
It muld b* prauiore. 

fkW % 

In tha Tkrw preaontod bm, than, tha ccviliaaaioo whkli w« «all 
‘‘Chfaiaao" hao oei been der e lopod fmoa aay oiaflo ootifea hot bat ba«t 
tbo fModoea of a mistan and unioo of aavaral fotto diatinct aarljr kxal 
ettttom. Thai of the Shaaca, wWch w« mar t«tn peolo- 

ChtDMaip took Iona in tho r efiow whore Iba Kofthm, tha Southan, 
and tba CumuI Culturea all Data. It ma finalij ovariald bf lha is* 
tmm Chow Cuhura, which in ila tuin oricinatad at tha point where 
lha Wmwn, Kvrtbecs. and Soathwootom CuHufoa inpinfad on ona 
Mwihar. In thh way ihm cum Into haute tha Chuma d>iUaatk« 
pcoparir n>caUad. with all thcaa di ati ng iiia htm obaractariatKa wUeb 
it beara am to thh day. 

Owr atudp iiUTMla nanp q wilio nf into whkh w« hava ant gDOO at 
all. Foe inataaca, w« have atada 00 cfTart tn dacida lo which ana of 
Ibo oarty cwltuiaa wa ni»t aambo tha vanoua (onaa al etona halehoto 
fownd on Cliinaaa XaolithM nlea. Naithw bara wo ao mueb aa men* 
tiooad tha actent to wMeb tha art of tha Yheb CWhure stay have lo. 

dooontiv* Btjk found <0 the Sbaef Dynaaty broBant. 
Nor have «• ratted tha ()w«alaon aa to vhkb of Ihaaa early cultaraa h lo 
ba alUibutad tha pnclka of mothiw-ricbt on tha ona band end of 
fathtwri^tonlhaothw. All each poiata wa ahaD bava to enit. In 
my Ofuiktt, bowoTor, our ftudy hai abaady beoushl out eooucb to 
* ibow that thm cwltoraa wm thaiasalvaa in no aeoae unitary atrue> 
twm. Not until wa have additiooal eridanca can wa, in ray beM, 
Morib* to c«ia of thom tba amtora of motbar-rfeht and dany it to a^ 
othar. It aaoma to ma that aeeh d a ta i b will vary ptobaMy beoowte 
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cAmt Io tM in ^ f«rih«r nUiil^. Poe ibo proo^ii I Uimk ti 

botUr to poiipotw our tawtifolMM io iuob epeeiahiod SiUi. Uni 
of oU vf muit ckorijr iktermipo ttio oolwt of iko aorly €«}timo oftd 
4cfiDo Moco esoetif Um wo Lavo jot booo obte to 4>. Uati] 
Umw. wo tbouU Dot Dj IQ dool with Umio further qMtiotui, uii{iortwi 
Uwu(h their wilutM uwteuhiodtj k. Botooo wo WD<lerUko to do 
wo taoot loorw the tmo ooturo W Uio onpiuU mUlinwolwp owmf iho 
AaotiMAiotk, tho Auetmiontti, Iho Tfbolo^BuraoD, iod tbo SiaiKToi 
crowpi of kficuofra Umb owIj ohol wo be n o poktiM to prooeod 

fwther wkh oor etodj. 

Sbowid tho woffcinf^ypothiDii encfoniH hero bold food, thoj orU 
oko tewndo m with e method of drowlof froth dodiMiooo oo to tho 
oorij othwokf^ of FoHhiw ImIw ocmI lodonowo ThoMi dodwckooo 
will fiit upoo i foudotloD eiMllor to tbol offonlod hj the hjpolhone 
whkh Prokioor Bkoe-Gddn heo ohoodj oouid^t to ooUbMeh Hwij 
will ftowko gioo DO o now piotuio of oorlj Jopoa. Acconfiof to tlM 
eU thaorf, orifia of tba Japoimo poaplo wm to bo ospUaod M 
Iko noult of I fukoo of Tuacuo from tbo oortb. oi Ainu of uacoruia 
■tuiti—, oad 9I bfolojm tran' tbo muIIi. B«t now iovMOifotMlM 
mm to kftoo iBo 4 o it door that Iho J op oom oulturo ww olmAf 
ia flDwtaoeo bdon tbo p«iod o< Iho Moloyoa wnaderiiip bod eono- 
OMMod. Hw Mak/M llMot7 baa araalmaiio m aararal oUmo 
napaeti aho. It vooU mm, iodead, that tha qoMtioa might bo 
far boUor ei|diiDi«] if n plaoa of lha MaUra wo vaca to put tho 
Tiab paofk. For tbo tMlum vbteh, io bolb cullora aod in langnici. 
hava bm ragardod aa '*MaUjaa'’ mm ratbor to iDdieoto th« poMOM 
in Japaa of iafluaMoa cnaiiBiioc bom tba TOah Ooltnra. Nor can 
tbo TVaac— thooay bo 007 koger pecmitlod to alaad. 

Furtbtf dhiMoiiiii of aoeb poaola aa tha lorafomf vonld, hovavar, 
ba outtiflo the aoopa of oar preaaii inquiry. I bopa, in lha cotuao of 
a oooparativa aOady vbach ia to bo togaalm with a groop 

of apacialitU, to raaeb a aalidaetorj oaplanadoo of aoch qimtwoa 
and to obtain for Ji^an aod Fartbar India alae oorkiug^hypoihMoa In 
barmooy with IbaoBtaohiob I ba««aat forth abovt in raopoctleClilAa. 

Fimaily, tbo qua at too goat noeh further, for it peom problonu 
moeh mera far raaehiog atill. Of ihaao, 000 ia that raload by tha 
oa i o t i wc iii of oauareoa panJIah batwoca tho CoattaJ AmanRan d* 3 ua- 
Cfona 00 tha ona hand and iboaa of aaitan Ama and Kartbrn Tw.i:« 
onthaotbor. Tborabaaalraady apfmrod anbelagroiupof Ammiran 
rtlltura alonwola wbieb may bava macbod Amanca partly from lha 
Dorihcfn portiotu of tho Amo t i e neadooot aod portly through diroet 
omiocm with tba Chiom ooool. All aach footarai miHt ia aoy ma . 
bo ooDatdarad from tb* pcani of rtnr vbioh wo hoTO boon ditemm^. 
Thair itudy, thm andartakaii. memo likoly to liod to rmulte of may 
groat bapertanoa. 



ORIflTK AKD EARLY DIFFUSION OP TUK TRACTION 

PLOW* • 


hf C«jfr Wnrnra Bmmv 
frmr Otltmt •/ ^ IVmUnm 


(WtUlpfeM 

Hm vftriMT «ffo«to ol to MMn« aa aboodaiM* of food coo* 

asMd I* tb* parfonooDco of OMipooI certnoiUH, fr«<{»«Ddy 

oiXiooiH a dtoraeUr. U ■ oosnottM* (etcciUit that fiMb aMtbedi, 
•voa ofur nfttUr cuItmtiMi bad ooM hto bong, loog ooatiaotd to 
•BTriro m MooctotioQ with what wo ab^d ootwiiW 
raUoaal pcx)c>odiirM. Tm lUa b a fact vkadi w nood to koop otoadily 
to wkib ««tfy to wock euk tha oarty bMory of tbo tnctioti plov. 

w^A hero rofua to pkwt draw by anhnalB, w p o ci i B y kbooo of tbo 
oi'ldod. 

Cartote iMObM of tho cttm fi aa tcifw i he tnUloto-aoMa to 
baro boon kbe Ibrtt ocreak acluafiy Mltiratod. TImm, groww vikb 
tho tod of kbo boo and iko digpng^tkk vmAmr ibo flAm tyolMn of 
TiHf^ ImJ lynad o*«r a Uffo part of tbe Eaton Hmiaphore beto* 
Um eloM of Naolithk ttnwa Under thia ayikm, nal ploto of yroato 
an tooantd. oflaa widi tba aid of dn, and an Uma idM (or 9 or S 
yAMUBultbwlMtolityhaabmMtoanatod. vbea (hay an abandoiNd. 

It waa not, bowwar, the grcnriDC af inUla* but ralhar that «( whoa* 
Bttd baitay wbMh Ucano anoeiatod «ia> tka donlopaQoat and dif- 
futooa of tna acrioohva. Tba fint atapa bi thia prooHo had aintody 
beaa tokoa to^ bafon (ha dawn of Uatory-peatobfy ^ b«fon ibo 
Iba Bpipalaaolithie patood.^ Hand in hand with the gnalar 
aUbSiaation ihua lyadoaRy bmifbt about te tha teod npply there 
want a eorraeponding inertaaa of aAonoy tn tba batmiMDU an- 
pby«d in Ua isodiKtfeo- Of (ban, tha boa aad Rto jatot bare neww 
■H H- gma Itopceraoueit aan in iiiattofi of dotail: in prt(icd{da thay 
today ndiat (bay vara is prtotoeerk (iiBea To nicmrd to(^ 
of (bn m dwartly aoentfal to (ha plow ia to bo adtoed by aopaffleial 
rwaabUona in ninrffr^*** For aaoiplo, (ho hoe hafidla can 
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Kvialr hire bm tb* origm of Um (ifcnr>b«UD; for th« btl*, m wr 
■b*n m*, a p yww to brvt bon obooat ia Uw ouiicr pkon, iu ploco 
b«faic tokce b^ o top*. 

It 1 IM (plui othMotao tbat ardiuc impbinont, tho •biqciag- 
ititk. Hm ia tiao 4lewjofo<l iato tiM foet piow, wLk^ immul o 
Tviotjr of fomo, aillHr eurvod or da bnl u tn eUxm k&gU, onil 
pr«r\-id«l with t rac ocdM vbldi the cuhiTotor prnad with Ur foot. 
Puaibljr ih* *dK>*-laot colt*,* rhancronKio of Uw OeutnJ Eoropoen 
ahwfo known ea Dumbion I, w«r« in aow at Hnff the 

■hraofprihiWorichMC>filowr.* In N0on«M fv eput m Irdutd, 
Qum, ud «ren PerVt tan ning implaptraw of tbia dM hare 
ill poin o b wMi t, wsikioc bodcvnid, thoir bdlef bdng th*t in (hir way 
they on ooeoaipltili aiKh aor* this whn eettng imkpadantly.* 
Saoh iiutxuaeiite ere Kill emiilojcd ia pnxta of the Dritiah lake, tba 
Sudan, the Fnr Rut, and dawharo. 

A futhir Map be the ditwtioB of more afafttni tillage we* th* 
epptt ce ttaai of the prindple of ireMlocL By thia BMthod, while ooa 
individual pwhod the lapknant, «at« or not* otban pulled at with 
oociIl* Thu prertka lihawia etUined e diatnhotkm. It 
appnn to han etwted at ana ttma or another ia aaariy mry peit 
of Ui* Mfih teopente aooe el Uaa Old Worid. Perhepa tcrtaia Iar|a 
leaf'aliaped atim impkaMerta feaad in aerthcm C»>ine w««« (ha alum 
of nch primidTa Biaa<<lnwxi pJown* Inatniomta operated oa thia 
ptfadpl* won uead wtil laidy be parte of Buopo; and Uxy aCtU 
awita in dueontiMoxie *m 1 nendly backward araaa from North 
Africa aed Sooth Arabia risht aeraa to the axtraoM tfr«* of 


The whatitatiaQ of anitid br bunaa pearar mrkad tb* tkyi fa 

the erduUoa of the trwa tnettra plow. TUi chat^ aaeoia moat 
bkaly to bav* b*m in i t ia t ed tbrongb (k* opnretaaa of idea* wbkb w« 
ibowld coMdar the rwam of wtaliuriaa. but wbub to Mdier peopl** 
•otraod ratieaal coeagk. 

That the bul and the tow hnv* of|«a boon rairatded aa mbedi* 
mcou lAd oren ■ podi of fertility ii wdl kaowe. Sarb bdi^ •*» 
ro hat* begn iiHm oepeddly prevdeat ia Omao Inda where wboit and 
vir# eoICiTAlod in It va« parfiftpf tite vUi to oniki 

Ui» tm^oa fertiiutiv tMtkvcri Co te Um taJtind imthfir 


i CIM% r. Oi^ t«i 4 m 



















tuti^ oould T"*" hare loarned that animili tkua (mUd w Uiw«fc/ 
mdond non dottte-' 

The pl»w ItMtf hu o(M bMt n«aid«l m a dinr* eift fn>D lU 
fodf Tlw R fy ptiaaa aacfibad ito arifia t« Oairii, pattw 

«( •crkultanv wUla Om Vedie ImUmm htkmrt^ Chat th« A«TtM had 
Ui^t Ua M* ta maakiiii. Ib QrMM lt» iaTtaikm vm vaijipmfy 
te|Mt«d~to Zana or Dwotm, to PbUm or PoaB tof . la Chioo ito 
ofina fft mt 10 bo oitritmtod bo4b to &lite*BUBC. tbo “Pmao Huoteitd- 
, ^n^*» fiwt to a (mythieol) gt—daoB oS Hew Qii. '*Bu]cf ot tbo Millot.** 
TIm ialiiaoto ooenoetaoB of Um ox-dnwm plow witb rolipra 
Moekcjr uggoiu tbo qvorj vbotber it wm not Uocif ootoall^ of piisliy 

• no qaoiM • «a Oa^^ *0 BNOb «• Oh » ■* *0 


thoa to Mew* tbt oid of ibcir piijnkol otnaftb vhkb led to iMr 
■aodattOB witb tbo opWBlwtM of oarijr ocrtnaltw^ Ob EC7Ptloo 
rebefa both bdW end enwe en cnploTcd in treelioo, ead UkT om 
•tin ao v*d m BkOiiy tooda. Tb* me of Uw ox eouM oalp kave bme a 
Utar dorolopeiMDL OMtrotfoa. of bafla eowia aa of man. proboMy 
odckMlad M a faatuia of time orpeOie fartOHj eolta ao eommoo in 
Ike uMfmt Kmr Emi; it ajmibeUaad a daikoMory aocriSoa--* apataca 
of lituatbtk ayneodocha. ObI; after tko procliea bed bMwn* aatek- 


Oftraix or nucTwet pLow-m*#oi» 
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ofifiB, ni Ant n tb« psoduetion of M«r«d civp*. iortuMd 

for MMBDMlkl OM*. PtOlpfai ^ *!«•• Mt MlJ* foT «U«ll • pOfflCM 
w* th« Rti*rion (or KortaB) Fkio Mor Klwnio. dodieotod to Dwato, 
wl tL* Socral FUd comanniillj tUM otoij (pniiC ritlnwii 
<B > poror»- «7tmd«r Mob dwpkj Um plowman |{wb«d 

M o pnat; or tbi; abov Ibo |dov in M o ori ot kio with Mtrol rynbob 
or briiic O0or«l to • Mo««d or foddoM of ocrlculliiro (figi. a-4). 
Agoia. 0 Cfpnoto eUy mmIoI of o pfawin g moM {ran tbo EoH/ 




Act, duriic Ibo third miliraiia B. C, OMMktM tho plow 
(hra eulto of iW Dinno Mother oad tho Socnd Bull oooo w 
wuMj dilfwred aoer the yoor E>ot.» !■ mooy Irak, too, the toUW 
ptewiy of tho poor bn. bwa 0 mtUoa r^igkw oUoreoaeo «o«. 
du^ to jMM bp 0 ptieidj mlor; owh. for eximpto, woe tho oMe 
la Chixift uadi Im Uito 4 fMMdca ifo. 

Tho oeriieeo oMtbod of oUoelunf coub to the plow ooemo to hove 

boen^aeo., of ropoo aodo fo« to thair homo—cho Utter thraoilra 


■ u 














OMOIN or TEAcno:* now- Bimor 


ouciMl • 7 »bot» of po«MU7; boiK hkI jJaw-Wa tfpMt 
to bar* Um UUr dmkfiiMBU. No 4oubt banita tad aoinuJ 
tfutioa w(f« mptojrod ia cosjitDcCkm for a tuna. Tbk eoBtiBUf|d 
to bo Um com to rtrTtr*"^ traoliao in C| 7 pt do*** to kto dsnootie 
taaM, ond HfeoUU tho pcoetiM in eortote bodnrard TeciooiL* OdIj 


■U 


foidoocOi ogtco tnojr b« iroload to draw Uio plow tuuudod. 

W« or* U 70t oeOTMlr ^ * pentiaa to dotomiao ioat what utd 
vlum tiu troctkan pkrw litU oppooird. Thai tto arolutko idiouU 
havo ccciund todopoodtaUr k mo** om otm ■ inpcobabto ia 
Om utraoo; for it iorolrM tbo coorduiaiwo of for too manjr onitnro 
dMionta. Momovor al tho araikbla biotociea) oradooc* w oppoood to 
«m4i • Ttnr. Ohm Um kUa of uoof oaisiofo lor drowiai iho plow 
bod boM raopod. bowwror. Hi Mndar adrantajM aM unid 
iagly grwtor pnpoodoranM oror iu niciogo and it* w* 4 o 

dilwoB boeanto Hioritoblo. Ia oMay laado, in pUo# of boiac oa^ 
tfotod with tko iatfodncOtoB of lay fma fom of jdow, anima] tncttoa 
M«M oftoH to ban bon adaptod to alnadr aiiiUag agnonltunl 
taplcoMto of oUbrr tbo loot ptw or tbo aBaa^drawn typo. 

Racantljr it bao boM **«»*»*^ tbit fiorthorn Kun>p»—Doro tiwcaf- 
ioOly. tho Nordk piortooo-waa tho WrthpioM of tho tnrtJon plow. 
Tbfo woabal) dfociaa UtM. OndH for Ho tnvwitioB haa alto ban 
piopoaod for tbo ntfoya both of tba NDo and of tho Euphtatoa 
PoMibly tto enhilkm octaallT httm in Uppar Matopotamia or North 
Syria dvrinc lato proyatorio tiMM, whan tboM rofina a 

motor ralnfoB Uwn Uwty do today.” Tba abuadanei of romalna of 
bafototua ia many parta of tba Near CaM vhi^ an now aiU 
prone that at oo nry dkiant dato, goofoficoBy apoakeaf, that rofioa 
DOitmr* a far bi^er d«eroa of bosaidity thn now. 

Tba foot ifiofncablo proof of Ibo waa of the Uwettoa ptow inywhon 
h probatdy t^t found ia ao orcbafo SoMnas tool of about UOO 
B. C., from tho Royal CWtcry at Ur.* Aa the plow bwo eltown 
h atroady m well donlopod b certoln nepocto aa Ua daeModaol 
of a thowaaod yean latar, wo Boot pootolato for it a loaf pronoea 
period of orekUoa. Tba aotnal bepnniate of tbia procM nnn^ 
bach at leaat ae far aa tho Sflh enilkaaiua B. C. or wfoo befora Tho 

t>ok phMaofprobfotorioBobylonUBciriluottoB.oomatBciDg aiouad 

toOO B. C., pvhofw m aa hitraeim from Ibo northwmtt,'* 
cmptoyod traooon for wharlod nhfeln, and pomib^ b aprinl- 

tun aiao, ahbtni^ t^ by ao oioaot ntcmtarity folfowo, la nemt 
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£g7|il, fer toAMplA. Ik* «x^l««D p)*v bsc pr«(«d *4 trbMbd 
T*kkl«, wbik a Qum tk* •x»et a T<n> wi* tha cm». 

Tka aariy MaMpotamka pfew b Moat oftao akowo wiik Iwo 
kaadka or w** tp^tMoiljr in ritual pfevinf.'* tka bmum 

oi tnctioo had p iufifwl far bajmid Ike pcWtlTa topa aiUckad 
diiactly to tb* aaomab'*knni*. la aacn* uatMca*, vrmt, wa fiod 
iltfirliH ««Ik* taak vkal iMim t* ba a Ira* oack'jrok*, wilk bow» or 
mdrtfiiv iha anioatk’ thnatt.** Tba* wm so alad* or aob. 
Iml BHttly a tfaapb pofal. Tka pbw*W*a vt* of Iwo ptacaa, 
joisod logrlhar kkI wcMliaM* ditplo^nf a <iouU« curr* »h*ptd lice 
Ike aouatl'koka b a riolb. Baam* iri iMa aott •oraioa lu Near 
Baal to tkai day.* 

Ik* Babybciba pbv eiam* to bar* sodcrgoa* coo&paraiirtfy ktU* 
chase* >*i fora durtaf ikt kiatorical period. But by tk* latter half 
of ika aaooa>d Tnilisaran B. 0 ., tad perkapa nwk aarbar, tkara waa 
aMtotoiabM >H*tbod to il a **—*dir"—aa upri^ tub* opoo at both 
aoda, tbreagki vbicb *n atiaadant droppod Ikawod^ors m Uw ploir- 
b( vaal aa.** Ikla apparatua appear* abe oa Aaqrrias pknui 
raprwmtatiftM «oair «a the aralk of Sarfoa'a palaoe al Kboreabad " 
a^ 00 DMOuBocola of Sensaebtfib and Eiarbaddoo.** Someabal 
akniW f(«i«r«* ebowii oa aaab ar* tstorpratod aa rapraacaUac a 
paahinc dova tka plov pedal with a etkk; b«l perkapo ia roality 
wkal an mlaodad ira “a aed w a.” ** litUa If aay erideaee owta for 
tbo Tary aaily on of nalal aharaa ia Meacftotanua; and isdetd il b 
uabhaly tku took vtra aver rcfulariy caployed aayirlMr* baforo 
baa oaato tatto Reaeral on.* 

llial catda wara tka aaly aaainala atlacbed to the plow by tka 
as tl ea l Babybedase aeaiBe clear. It kee bean ewertod that oo oaa 
T«y early canriae a aao ia ■bcmpbadoewllkaaantolapa; kewavar 
nodiiaf m tka way of a plow b daiMad bora, aad what «» have b hi 
raahly a hualioc ecesuL" 

Wo an far batter bformod ia racard to the anebel Kcypti*a pfov. 
of whiok w* liav* ao naay reproMotatkaia, fieos tka Tbinl Dynarty 
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oawmrd." It diipUyi la pitff*) a nwc* ucbaSc Mpea than ilu 
Moopoumiaa fkfv; but Uka Um blur it wuaAj km t»o hantflaa, at 
flfvt vmy ahori. la tha rartiiMi rahrb tlia Eorptiau plow u ofUc 
to ihr draft nnipl; by a ropo tbd to tbar bora*; 

and rrw« in laur U»«a, at any raU b rit«J traction, a yoka ■ fr*- 
qiMatly abanat 4 ). Whan it 4 o«a A<«r nndtr tha Old and 
Mlddlr Kiacdcaiia. it k of lha naoat primHiTe daacrlpncA—uMiaiy a 
bar of wood lathed cnMawwa to iLo anlmb* boma Although bant* 
Um oaitla wan known to the anriukt Kgyptiaaa thay atain nanr to 
bava bMB aaad b ploanng.■ Wbera In placa of a ropa a pk>w-bMin 
to tboarn. it to axially ttoort and alvaya airaltht and diaplaya aoaa 
of tba aUboratkai af Babylooian axamplaa. 

Tba «M of a Croat tie of twtotad and doabbd ihtofa or cordt, 
MnAinf the beam to iht kwar part of Ibt plow, i-ar tba point, anaa 


quito oariy, but ordy baewna Kanatal toward tba bafinaiag of tbr 
Twalftb Dy^ty, Utor atill H ar« tapbead by a <r«aa>bra«t. appafwUy 
of wood. Tht EiTptiaaa aaam (e bara armad thdr ploav with flbt 

durbf moat of tha Dynattk Period altbog«h tbara to towa aridanro 

di> t thay wara bcpnBuiK to amploy natal aharaa bafon ita oloaa.* 
Saaa b iniBOT deUito, tht Rcyptuo plow undrrwiBt Uttk trolit- 
tkm during Old and btiddto Kingdom thaaa. It waa only altar <ht 
Iljbaoa cewqttMa-wha, bcadaoUlly. wbaalad wahkba dm appaarad 
b Ecypi—that atongw b tba plow baeama mon ntarbad. It thro 
grwir pnvnibTaty hraator and iu aiilta bogar, wbib tn>a Mch-yokaa, 
parbapa btnxbcad from Acta, b^an to r^daca tba andiaio bara of 
wood tiad athwart tha aniinak' bonia * In tomo of the later DynaaUc 

-—*--- ^ 

*S!S!SxT^a»^wM.«aoaaaw*rwwwwi:»ioo«- m—wwnocamiao 

dt iMdM* CD kM* 
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■iTpHan plows liMf« ^ipMn to bo • t«»d«nc 7 to dorolop 0 iUdo or 
tur* iJrMdy kmcwm in tW A4if«4ii atm; pnMibljr 

Um ippififtfrt tai Rgyp4 vti fmmrtftri la moa atjr with IbCM nidt 
bj tba'^StaPiopIci*' tlMDCO^^* SomiChkicvh^ hw Tttj such 
ih# look of 0 oooltor (»pI McaMiiljr of bmUI) ilM oppooro ia 4 low 
fopTMouiMM of plow* oa Nfv Engdotn moaOTXfito, 4oil U loiot 
OM farrlrhc caani^ ha# actwUx boio roportod.^ 

of iha OM of k***"^^ iniaood od aormil trootioa ia pfewiaf 
ofo ?4f«. Aa Ri^Uflath DpiuMlp loliof (flt. •) •hovt a pkiw of Um 
voi] drawa hf touf joatho aad (oidad bjr aa oMar aiaa who t» 
aloMljr MWod bjr o ioww.* fooin of tbo plov bm io wroofij 
fipaodioad hf lAfdo^ * «»d thoao who have copaad him. 

Wa know htUa aa jH rtg^x^iDt ^ appaaiaaca of tbo traoliocv 
plow ia MIdot. Aa wo boot omb, tha aaatoro poolioa of that 
arta wwa parhapa aai far roBOood bom tha orlglaat caotar of diffodoo. 



A hich of dot^tioa aitetod ia tha r«(ka woot of tha Tatirai 
bj tho tliifd fluUmiuffi bdciro oor ora,** wbaa (ho plow waa alroadj 
kaown ta B(ypi and C ^p twa. IhalH vaamad ia Amo Miaaroa oarij 
ia it waa ia Iho laiUr of thma two ncioQa at loaat^ wo amj rofard aa 
cartaio* l\a fianaiula bocaao indoad ia tho couna of tk&o a aaoood- 
arj aioa of <Kffadoa. For ma n datailod inlomatioa wo ohoU boro 
to ovait (krther archookciml nwrarrh 
It wm fMhapo from Ada Minor that tho Uactioo plow roaohad 
Croto. For tho tom mod thofo duriof Minoaa tiaaoa^ aa it la dopietod 
ia tbo UaroftTpbic ocfipt, ahowt oo raaomblaaro to thoao ocdtaanljr 
uood cMhar hi Moaopocainia or ia JSc7pi. Valiko thoat^ It baa but a 


•ot 
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liMMUti with • trsMVMM h*T>H«pip, aiiJ k w*U (fertlopMi likd* 

iBoiwpi*Mwitka>«b«*m. BoibUMMckmelMtUucwQiOtUB 

elov thum vltb kxampla fouDd 1 b pna bofa u oectLccn Ewp*; 
Bad U MOM abo lo Ur* htm rtlkUd t« tU ptmImM 

Gtm^ |iow M v«U M U inm fo«nd b Min Medi(«mu>Ms 
■m lodBy.** It ditfiajf • dkiutctlj bmiv dvivlopvd tUp* th»» do 
pdowa in Um UcurUn ond iWroditb potnelsrpha wbich wo 

rfion diww WUr. 

Than oppom to bo do ooaclMiTO OTidcaeo for tho «» oI tho ox- 
dront plow a Butvpo dw»C Kodlikk p«ood “ oltboorb mom 
focM of foot plow wma fwottp «uf«ly known and pcrbapa human tnO' 
tion WM aba amployH IloiraTof, Moaopotatnio waa in ooBtaat froa 
TBfy onrij wiiL tLa atoppo landa noHb of tha moontaia nooa ■ 



aad It waa paabapo ■> tb*i «ap that tha idaa of amplojiac anunal 
tnetioB in arwultuM raactiad that black onrth rffioB deatinad ooa 
day to bocooM tha craaacy ol JLthooa. From oouthan Rnaaii or 
packapa fn)« kata Minor, thMfh tha Uttar taacna ob tha wboU Uia 
laaa hkaly l onfea tha uao of tha plow apraad to tha I>aBuha VaUojr. 
It may pebbly hara appaarod thaw daring tU Uttar hall o4 tha 
thkd miDwakun balora ow ara; for among nanama of tha cbturo 
known aa Danubaan U, which aaaini to hare artaao about that taGM, 
than bava bc«o foamd UrRa atooo ImpWaanto intarpratod aa fUw. 

r i iii fir I - -— 

»*,oia.-aai iaaooam.iaaw.im_ _ . _ . _ _ _ 

■ oma* * o«4.» Wta loaii aaa a at ■» am X*. rm tmomm ma Twawiwa ao 
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A«».- Th* \M auj, 14 • »« ““^T“ 

bppImtmU; kui m «y CM« ii mtm ftufy «rt^ Oiu Ow DmivIm 
Bun kii*w tb« tm trtctto® plw by lb© bt<piw®« ol th* Mooad 

pailknoittm B. C* . .. j 

li WM pcrbi^ boUi thfougk th» B«Iku» awl "U^r diroed; lro« 
AiU Mho* or «k« 4kioa«h CW40 Ui*t lU th* o»-dr*wn plow 

.mod to Onoe*. ol tofo typ» •• In oM ooncuf- 

notlr SI liM Jiiy.* 01 lh«". ono. »«7 oonrtnwtjan, owj 

MMablr hoT« b«B dorifod fn» Contral Runpoi «4iU» Uio other, 

JooikfrfJyiDO«dowlopoa.p««nt»r.th«U««utto«^ 

tn* or po«iUp with rofieM «nn forther to ttw «a«t. Both foratt 
hm yutdlm «Dd »bo liodoo, but •pponatl; so4 imuI Amrm. 



Owr oirhoot lawwl*4(o of th* acwMot Qtwoh plow w* ow* ihbOM ect- 
Unly to Hormt and HMied. ood. • IMOo lotrr, to th« tim {wictore 

In Iffy thor* ttmu to haw* hoan UltU io tha wap of trw acrioul* 
t«M dui«« N'oolalhie WMO.** Sot untU the BrooM Ac* « the Um- 
|iO»-plow (ouad tiMT*. ]*erll*fO it ««* wUwJuewi bp the Tom- 
mere pmtplo-'Dr. Rtndell MaciTer'e *^PK)Co-ltaUei'’—invodm Cram 
the DortliMot who appearwl In Uppor Italy •omowtere around 1700 
B. C.. brtl«inc with tbam a bUU; dcreloped ocrKulbue.* Our 
««ri»eet woerete enJMMe for tha ptev m th* pcniaaula la piobafaljr 
that found ni certain rock dnwiac* Im tiia liperiao AJpa.* Hiom 
arc KcoaraBp b^arod to dato freaa the mo e nJ miUeoaium bafor* our 
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•nr-(I«rloc (1 m pcriiMl, Ikit ii lo vtM* tbo ioHiMnc* o( Um Tcrr»- 
BMtrwoli w tiwklac IImU (cJ( in aartUn lUlr. It M«au ufiKk^ 
Uisl p «4Ktlyph« can hnvn bMB Um bnoiiiwDrk cf IlM rtnt^n 
lifurw, wbom Fwidenhw <l«arib« in (Lt lln< B, C. •*«W 

htmWiTtt". ilpMUi ^ 

lb* plMT ibewD here wre wnapored <rf t»o piree^ • a>«^od 
beadle ukI point «nd • bcaoL 8e for M mr 9r\dmet> |om, due wm 
tbo otilr fof» in «M in luly for •erarel eentario*.* It eppermUy 
not until tb* eiAer bell ef Ibe Ont iniUoetduiD B. C. UiM tbore wae 
iotfoditoed in impcDvcd farm, hiTing » rindc, oc.nir«»l>U|n o4^ 
iwp 9 cy^ 10 ibo moco nMttoood by Hotiod. lU 

«mT«l m Uia p«uiwuU «w pretty curdy oo&Mctnd vith the a)OT» 
hmdU wUrb lad to the wtUmreit of the Etnitcnne aorthwwt of the 
Tiber end of the Qrecba in blnre* Greaein. 

Doriflc tba Bomen pwiod ecrfatatarel impfamtaU of ell kinda 
undnent e narked deTdopoiefti. Among the i»«» devieee tben 
adof Kd eceni te heve been Dould-boanla, e wbaded fereeairuge. uad 
tU&Biinly tbe eotller.** Theaa iaprorammu ««re perbepe the wotk 
■01 oloo* of the pooptee of Italy but ike of aome of thoee dwdbng 
beyond the Alpe- In nny eore, they were dtf <iaed ornr a lorte pert of 
wretere and eentnl Europe, obwe their evtdeoon ore ridhle tbtvuili* 
out the Middle Ague and eran do«i> to oor owe i i irw pL 1). 

That tbe pMpke of the Iberiu) Peninnila bed the troetkio flow 
before tbe BoflMO oreupetie* h eertam; but oe to tbe date of ile drat 
oppenronoe tbwa we on <u4te in the dork. It n»ay bare bren wiro- 
dwed tbort during the Celtk invMlone * or, eren eeiber. fronoortham 
Italy, belwren wbieb end Spun we know that ibNO ware contnclo. 
Tba CcItilMriaDe bad a twoiMca plow witboat a alode and in geoenl 
icnambhrer thnt abown lo the Ligeneo polioglypbe^ while eome ef the 
meto oMhoie Spnnlah and POituguena plow* naed down t» reeaait 
ncoU forma found in cantrol and aren oeeum Europe. Tbe 
Oncte end can of eotiree aeoroely bare loikd to bring 

with «Kem taaprored aoalani UMbtamnaan typaa. 

tbgofdinglhapreernreofthapkiwwKoitb Airioe (wwMof Egypt) 
Ufore tba former haJf of tba firat nidlkeminm R. C, onr kuowtedge 
ia alight In early bktorieal tlmaa tha L^oaa atrm on tba whok 

to bare bare paiUirml}** yet they grew aerook in the Uioeof Mmieptah, 

lota in tha thirtoanih oantnry B. C** Acaong tha modern Barbm 
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ihm Um Urn noted u acrioithnnl coenpUs, opponoUj o( groot 
kloiv vitb mujr magicel praettoM ik* OM of Ut* 
ox-^nva | 4 o«r, nemrdod M oMnd." Agriniltui* io Nortk Atrioa 
HMI boTo 0 gnot ■txmdu* been the pUntkf ^ Fbo«w- 

aaa tad Omk lioot tbe UUonl Th* OkrtbogWeiu im 

p«rtM*dv doT^opod H to'o TMjr ^ piUk. M vo tro toU bp mon 
tbu oM i»nml wiiiari Co(|kd^ for oa tMap l*, is U)« dnt toatwp 
A. D.. orw call Mogo “(b« fotbor of kuabomlfy."* 

U ««• m«l pcoboUp dnriog tbo U<« Breon A«« that tW oocdnwB 
plM lOMkMl woWfl Kicopo u oo iD Owbwn Mound Om bopoauc 
«r (k* Am B. C. l>»ng tko mbm pccied or Twp oorip 

ia tba Ira Ago U mm Id boro oppwod la Bnuia;* allhoogb muo 
hov* do«bud ho unrol tbero b«fora Uw Roman ootiqtiMt in the Ant 
o«it«i 7 A. U.** 'ntat Um oariiMt Bfitkb plow mwnbUd Umm abowB 

k Um Ljeuma polngtppba oNma hbalp, wbila ite uhiiMto daiiratioa 
tram tbo Duubo bMu haidtp admito of a dooba. Aftw Um Sanoa 
eooqttMt «ko oUir aad bgbtM Oaltie plow waa ia a moMuro diafOaord 
by a baaoi* oaa, drawn by aa aaaj an low yeko of aaw~ a typo 
pwbirn dorkid in Soatk Oarmany dnrinc Uio oarly eanturm of our 


* 1 ^ — form of fdo* aa tkat Ant found in oorthorn Italy and 
k ail Vkabbood to ratarn Eutopo aba reaobod Um Baltic ana. Aa 
artkia bM rocoal)y appaand vndwtakiaK to ptova, tbfoogh a nwet 
to pelRi aaalywi, U»t a tracstka plow looad k a ptat-bof at WaDa. 
in Ent Friaabad. beloc«s to Naolitkk tUBn-iacoonhoc to tbk 
aoUtor, aa ki« afo w SMO B. C.* nk wo«)d cany aa back aa tar 
aa iba Ant neordad appaaraaoa of ibo plow ia aackfit Sofflor, and 
oimTihmt Mka a roand miltaRaiHM b«foco tho aaakiat probablo dato of 
iu arrtTal to Owtral Sunpa. Tba writar of tko abo«« p^Mr furUror 
pomU eat that Iba Walla plow b dmiiar to tkaaa obown on tka Cortona 
•itnla and on oortaio Oraak Taaaa Uw iaptteottoo, of oowaa, baiag 
that tba typa ponktod praeUcalty vockan^ for aoM 8 ^ yaan, 
dorkg wkick it diffnaad ilaalf alowly aacithward froin tba Raltio to tba 
Madiiarranoafi. 

Any well daikg aa tbal dainml lor tbo WaBo plow », on a pnan 
grouodi iim*, moat tmprebabla -onlaaa wa ara prapand to admit 
fer tba prabialoric Oormatta a wkeliy tnrfapaodoat foeun of cultwa 
dookopaiMBt of chair own, B)aaai»lma !a iba Baldo ano. Morooror, 
aalitaUa aa ia poOw aaalyak for aonaa puipoaaa, any affon to aatab. 
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li* bT tU* mtthoi «k«M> tb» vf* ifttMiT* «b^li (pwtkdftrtr 
bMTT o«») found In p*»»-bnc* iMO nny Ow Um«» «rtw«4y 
•tdM*. Ptodlj. An WiOn pfo* •»» crwfoly osniteuHnd fnihnr 
Ibtft i«ly pri^dT* A fon»-wliieb y by no bmmjjA nbm* thmf. 
W» «*■*» M«d *«di *no» oootiadiif *rtde»o*‘tb»» nay m jwi 
bi<ort w« onn *oc«pl Ibn »ecth U E«nsp*, wb^w » 
fonrlb B. C oT »t Mijr 0*^ tin*, M tk« urtbpiM* 01 

plov. 

Th*l A* Inina wnn known, boworw, In Uw Bnlbc dnriof lb« 

Bfoa«cA«.or..Un*-^««VAU»niofW-«ftnin, Dnp^in 

tb* wJUnown tpck^wintl M BokotUn. A tonAnni 8w^. ^ 
ploMoltwotyp*. On.(pl.XfiHXo*»wopfocni«nIy>«^«^ 
to tlin fom Aoira in An Li«um« fucrogtypb* Thn oAor fo U 
MT« for lb* mUitioo of n Uiiid mnmbw m Ow Anp* of n cnan-br^ 
iaMtienl in fnnrtfoo to U»*» found in A* Utn» dyn-A Ecyr-Uw* 

Om wrilar «oIk A«m RvndiA pot/oflyphn "mooniMtobfy of Um 
lUftT Brenno AfO-'*" OAtoi wfnrd Am m boJoopnf to An Mid- 
dkl^MAc. Soph-M*IU«y.to*«*y Ant 
Utor" Ana AA Liforina nanfocoo*-" T*i* oAihr, wbUt «»■ 
n plow found A n boK nl £>♦«»?. A JuUnnd,** ftfAwg^y 
like Ae Anpkr of An iwn type* nt BAooUr, ttoM Ant It U 
•iAnfof AeUtoBron** AiecoonriyinAntofliM * Innnycn^ 
it MooM dear Ant An ax-drn«n piow «• known lo Swofon by A» 
jn\AAim of An bnt mflinoniu* B. C. <tt penribly n few oeotun* 

TV Sw 4 <lMh ••ptow-erook;* km* df4« hj Uikl •Uowtym com- 
pnrnttTdy mmi Ap» W 

Bfooo pfow nl Bobudko. Ukn An Attor. it conAtod of only two 
» ooinbiond hnodlo nnd point nnd n Un» or polo." In 

e«nd« nn «Wmo, whnt »«»• to bnro 

tnctiiMh by buMo p^nr. knf wmrwl ddn by mfo wlA Ant 
wbkb doptouind upon An um of nn I m A , ... 

Thn unmiMnknbln nMoiUnncn bdwn« An plow* Aom tn A* 
licvijinn nnd to An SwndiA poUoriypA * *>*» «*pton» « ™ 
eMoapdea of dmiontian from n onuar w oouftn-nlmnni cnMnuily 

Um ttikir o< dM IHaiiV. ^^ 

Whmthm iV l»dm onKmlkA Imd IV oiHlfiwn plow io 
uAdtftAiii.* NofllmwM^ro lodU wm, hantm, h ow^rcml 


VIM «1 IMiC M ift 
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cptnMulcftlfeo with BAb^baw at & w)>«ik ti>« UtUr kftd Almdy 
loc« k»o«B pl»*; hcne* ita eenMnporvy um ia Um rtlbr of 
Um T>wji MMM •! leMt poaiibl*. At «U «r«QU U wm cobuma 
tW« bt Mid it ftppMM lo kATt iprMd am niKb tf 

Mt all BortUi'a bafor* tte midifl* of ika fint oailJatiiuimt 
B.C 

Tb* WMiaal IoJImi plow (fig. 10) r—cbod Burma and aoutkaro 
in.tu in tima, and it waa cunail duiing tka aarUar canUiriaa ot on 
arm to portacau of Iba ladochiwaa panintiiU and to cartak od Uia 
Eott Uaodt, aotaklj to Jara. Hw (orto MiO naad in Bali, 

viOi ito atraigkt baato aad ita hak arm o< a cmmknKsa, waati an 
oapadallr arebak look; vtdla Uie aUmaM ika-plow becrari atMiic 
lodiaB iffinlttiii 

In CtoMJ Aka M( tooocb ardwologieal work haa baaa dooa aa 
pat to paorida ua wHk an; olua aa to tba data of tka firat ^paanuwa of 
(bo tiactkn plow in tkat rapoa. Poctw (ound than toda;, kow- 
arm, taawalOa thoaa oaad in tka Naar Ea«i-a faet wkieb batokana 
oentoaia of wwiif aort. Tkaaa hare, of covraa. boon wmatontkpca (ka 
parioil of Mvkaamadan ospoMioa oortk and oorUinat of tka Motto* 
taiaZona^ That tha; wwwgoiagaa far oariUriiMloBaotrtala. 

rwrnon wboat (THtMOWi tWp ara) and baria; (f/ardaiim duticAwa), 
rogudad hj mort autboritMa a« of aoutkaaw or aoutkwaauaw Aaialle 
angia. karo baw laportad from a kto in Ruakan Ttfkaatan paobabl; 
of tba third niBacuusm B. C* uodiTidad Indt^lmuana. pcr> 
kapa oBoa taalaj in Iba aana g toaral rogto, knaw tomo foam of pkw.** 
CoiwMig down to Aaapnan timm, tha wpraaaaitatinn of a tMO-boraped 
or “Baetrian” eamai on Ifca Blaok ObaUak of Skal nt ia n aaat (nfntb 
cantut; B. 0.) paott; claar); indralto tka of rkatfona of 

aeana aoai wilk tba Undo north of tko ZogMo and tba Hindu Kuak. 
TW Arimiupno of Ariitaaa of ProcmuMnio htAnyt an iotiinate 
knowMga of Oantnl Aka.** During tka lattor half of tko aixtk 
oanttir; B. Cl, bolk CpTua aad Darina pnabod thoir oonqnaata far to 
tba ooftkaaii. Qkto raoantl; that* ^ra ban Sound in Chinaaa 
Tuikaatao Groak «otaa of tbo third conUo; B. C.. from tbo Uagdom of 
tka Doapbom.* Tbot aB In ail It aaama aridant tkat ao far aa opper- 
lunltiaa wont, the inctioa plow mglit haio raaebed Cantral Aknik 
at alnwot aa; timn daring tha Amt two niilianiiia aad tnoaa 
bafoao oor ara. 
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TIiM puxbititj ■■ fvrllMr •iraecthaoed bj f*et tb«l tb* T*nMM> 
of wbeot jwwB m C«citrftl AlU and trwtm m CUm *» MUolk*l wilb 
them oi the Nmt But* WbMl (f. eutfoft eai elm T. 

cempceiem) hei tmthei Ctlm by the miiJie et tb»j y» ** tii a anM uin 

B C-. m ii ihtm% by neetif temtmfionn lawUo^ ‘^^JT*** 

■—tt fcbo 10 b*To bom tr—of borUy (yrobimpa. dx^wiWm). Tmm 

|ilo«. •Iibaofh 

ill* ChuwM of tboi <!«; cak|4oyttd boUrbonn uid boDocki to drow 
TihifiM Tbo lunal Rcrieultunl implatamU UMd by tb* 
pMMBtry of tbo ftiirrm Broooo Afo “ woro Tofiouo fonn* of ibo foot- 
plo«, vmi by men wookwc in p*«r». 8o typiiaJ wm Ihk prwtio*. 
uulood. thni tbo itkottmpb monninf “» p«ir” (M nny ooct) woo hraiM 
of tent Ui- UapiMiMota of tbo loot-plow awo—dopiotod die by M 
t}uther, tb* pietofropb ropfooootnuf » ucl* lei boctSM Ibo doie^ 
or ''dgdtkT <A e lirfo dem of (bonclon bn^inf to do with 
tCrtmltiire. U Momo bkoly. tn tbo Ucht botb of nooMnMM oxwtiAC 
•Iirrivok uA of onrUia *UUtMnto In tbo iMMOt CUmm toxU. that 
hvmoa troHwn abo wm ooea widtly cDfdoyod in Eootcn Alik 

Tbaro to no moatioa of ibo o*-drawti plow in China duflnf Iba 
•Mii«r yoocicol period. Thia adgkl bo lakao maray lot 
■fidcnee w«t* U not tlMA «« tod tba dafinito autamant that ii wm 
iDirodorad "nbout tb* middU of »b# Epoch of U»# WornUf Sutoa" 
(40d 4M B. C.>—UuU ia to aay, aomactona in Uia toiur half of tb* 
fourth roatnry bofora our ara.* . ^ ^ . 

TU* dattnf to ac&ificnat. Foe it w** fmdteiy then that tb* fMadal 
aUlo of Cb*So **• t.or¥oipoptli«»t muchly to lb* pranaet northw'aalern 
umnnee of Sbwwi aancteJ lb* OMtam tanoini of both tba two 
gnnt tond^W* tohin* Chinn with tb* Owadenl." Of tba**, on* 
wee, of tour**, that ImoMaiac Crntral Aba; wUlo lb* other roniwcUd 
waiMn by way of Burma, with the mBay of lb* 0*ng«o 

Now Cliln wa* nolod not only lor bar dmiioB to war but aiw for 
bar antoui^iMriMH of ac^ultoro and bar raeafttiniy toonnl n«v 
man than any olhar Chanaaa alal* of that day, vo«U 
hara h*"" liikely to welootna and adopt tbo traction plow. 

By which of th* two rouln j«t luntienad knowlodf* of tba plov 
mad* iia way to CUna. wa mfino* aay. PoiMbly U naay ban apread 
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lo Umi *-—-- of tlt« B<mi^ Bo <tbo ToUow Rivtf) thiou^ C«aU«l 
Alio: (A ot Turtu (rom Futbcr Indio, okmg tho luno 

pn h H ihoi lokM Id pcchhfnrir thnoo bj lioo^ U»o doanoMk fowl, oad 
oUmt nltirt idiiiriT-*- ** la oaj cmo, omt* it hod opfoorod, It oiiwm 
•e koT« ipnad •libto o oMtury or two ot« moot ol aorthn ond 
ocotrol Cliioa proptf. 

tl !■ Botoworth^ (Wt Sr hu a tbo D»«d aiw* for o writtMt ijrmbol to 
diftoU tho no* tmptenoat. dototiniDftlivo eboMO wm not tbot lA 
nfalar UM with ldooct*pho hoTUf to do with icricoliuro (no ^ 
hot th» charortor lor M thomh in tho wnado of the (hinoM 

•eribM tho •i)!"^**** thinf ohent tho plow wn not oo nueh iti uoo 
n ullico M tti inodotkm wflh oMmol iroetloa. 

Tbo For EorUn plow of tocUy >• fmiwootly (ollhouth bj no 
BMW rntniinhljr) drown bj ooo « ntooUmn two onimoli ho m onod 
with top* from to o owin^ottM pirottof on tlw ond of a ihort oad 
mihBj nodi eurrod pimr bum (pii. 4 ond S). Wbethor thin arthod 
of ottnhinint lo ntJif ofunat in Chino ■ oseortoiB: bnt we know 
froM tbo tvidntn of oU p«kiCiBC> thot U wno in wo ot lenM oo tor 
book w tbo twcifth conlur^ A. D.* 

Nofth of Chino, in Monctbo. tb* oodootofy “powont" typo of 
calWra wfakb oocupiod that area diuioK Beolilhic tinua had KiTan 
plow, apparently hj tbo middle of the ftrot nriUonntijwi B. C., to o 
platan] nanodiam not tmlika thol found Iboro today. In Uua. tbo 
plow onU nataraliy play little part, In otbir directiono— aiat, wool, 
oad oewlb—tbo ipreod of the trartion plow from (huoa m a ■onondory 
Motor of ^ffwoM want on apaaa Boro the Chinooo ooeounto aro of 
partkolar tiIim far tbo liffat that tbay throw upon tha worlctnci of a 
proow which in the Undo of tho Oeddont had (ono on larpoly on- 
teeordad. 

Tina it wao tram China that tha plow rearbed eaatarn Tibet—- 
aeeerdmc o oerea, In tbo early caoturiw ot iba Chriailan Bra; 

in tbo MBtml and woatam pertieni of that eonntiy, ai wo mii^t 
aipHst, Indian eoniarto ore OMro apparent. 

FVoai the Yaaftae ValUy tho plow trarefad to what aro now oo«lth> 
ora ChBo ond rrooeh Indocbfao. pwliapo jwl bofore tbo eoao> 
BcneoMOQt of our ora. Fiwn nortbara around tbo oatne 

period, the plow roarbod oouthani Manchuria and Koroa. Eitbar 
front tbo latter oonoUy or direetly from China it waa carriad, abont 
tbo fifth or iHlb cwtuiy A. D., to tba Japannn blanda Bnt there 
H Mver ac^virod firil>raU iinportanca, tba poaaantry pUcin^ depand- 
iooorathor upon boat, maitocka, and implamaoioof the loot'plow and 
man^rawn doaooo. 
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IVtwa doB*. BfuD. (5« twetion plow trovolHi to the Boot lodiu 
Arcbipobffo. (HcapotMo o( wWbb Jt lUrad wiib tko typo *«“ 
0«itf»ay T— (bo faio of doaureotwii boOWMB Ibe fioUo at 
cultural aIIimmo oxuedo. tbouob with muy nttfMUtcottooo. btw 
Mouoaoliol Tibrt »Utbw«d thro^ too pownoiJo, 

thMKO ffwaflBC otf tn • witooootarly d^JOQ told lodoiMO. 
renaoM, tb* PbilippilMO, tM *?J***. 9^“T* 

•id*. wliBo SuB)oU«. J*w. MdAhoir mM iioicbbotv Wl wilbia 
ladUn iipb«. It oooao to Arm bMlody m toio foM o* tho 

^obo toot too t«*etioa plow io Ito oortiomteer poMtratod. olboil oory 
dkbUy, ooath of Uio Rqiutcr. 

Lit UB MW fUBUMrioo hiioty U« tmmiu of omr iw^moy. Tbooo 
MM) to nob* it (kirty <toor toot Cbo tmtiow plow tppem ot pro- 
goMiTilT lotor dotoo too foftbcr w« Inro), m wbounr diractiow. 
fM toe t^oo wbooo wo (U4 too 9u\mi indieotiooo ol tW •••—toil 
Utoooy.totoooneiMtNoorRoat. Meooovor ito oxtooskA, to (v w 
«o ho« baoa obU to tnco it torou^ wriWo® rocordo, boo mronobJy 
booo duo to diCiuko-to <o*tori borrowioe, ooror to repMtod todo- 
rrr-*—• iooMittoo. Thoce ii ooory noioa to bebero toot too ooaao 
biUt tnio for prafciotwto tmoi, oloo. Thooo foeu |o o loof w»y 
toword tor toot oMttol miij uodoriyi&C «bo a^MUini 

apUa. tipoo Wliiob hooo booo boood too gmi dTfluotiooo of too OM 
Warid.** 

■ MVOMOOHOaMiAiM 






• ) 



lA^ Itm V. li. foi. 
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imibitiMM] 

L lyrSODUCTION 

TSa tUirj «f innmtiM o( Ui* ctruon ^ in 1798 bj the rwMff 
Yele UMremiy Rtwliiei*, Hi Vndtnej. Ivu b**« tcW meny ^w, 
tfMl ID Ibe n^o tb«* xc ou ft te ifree, iboug^ diffecinf widely «n 
ibeaik. A« ie (he <*m with elmoM erefy isnporuat iDTcniiew, 
hew beai nede (W( othen (hea Ibe reel Inwauir ebeaU be 
firm credit for (be diMorery of (be ocigiDei idee, tor (be fini pree- 
Ueel necluee. or W roelly U oeer" end ibeki»c the inrw- 

tion e The hieuiry e< the iawolke of (be cotton gin. with 

ell it bee meent lo (be 8oeth, m no exnpikn to (be wuel •ton' ^ *** 
our l u o cn ee f ul bTeBtione. 

(faditioOT ooooaniat the deteile of ea event OMJiy yew 
efier it tieppMefil ere often icDpownblo dihcc to verify or W dbfifove, 
end eome of the etorw releti^ to the tnveolioo end intwduetion of 
Um coUoo ere in the Mine del* with (be aniTureelly (old elory of 
Ooorce Weehingtaa and (be cherry tree. 

It » oo( the pnrpoce to eketcb here the fife of Eli Wlntaey or to 
teteO the vtmiWi f~eiHnj to end folloMMiP hie invention ti (be eotten 
(M Werim: hie neme. CHintted. Soerborousb. UunmccMl, Bew*, 
Toi^ikiDa,* end othere have told dw eteryi ihdr eocouni^ while 
eerwtot be (be mein, MhOdt many dlaeropincM and oentradietiona 
end eometioM elron^ reflae* eoetienal biae. A recent itudy. how- 
evw. of meny ol Whitney's leClare. of numceoae early aooevBta of hM 
arcivitk* to (be Seotb, and of eoYwel modde of the pa that ere Oill 
In exietenoe, bee thrown sobm mw Kg^t on the eaewen to t number of 
qiMetioM UuU beve been eekad in ragenl to the oricla and operatka 
of Iba Vniltney ooUon (in. 

dtnee moet of (be pubUoetiooe nxnieanej ere out of print at Uda 
date aod mai^ of the part* of the peciodienk rotered to are oo( 
even to be found in moat of the laifer libnriw, it hoe iMoiid adviMUe 
f la oolifctinf tbeee hietorieal ecrepe to i^eeie directly from the publioe* 
tioae ineUed of merely gfvlDf r^iwencea to the Ulenlure oonevltad 
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II. BU WHrTKBY’U fATEJTT 

« 

0«li« to Uw owni^U dMtraetiMi e# tiM Utotod 8U(«i Pttoat 
Of&M ^ fir« Ml DM«nbM 16. 1S)8. t»d tb* eooMqueat kiM of tO 
bcnMo ond ■pirifimlirw. tbo tocotioo Iim b«Mi nuaad m to wk«i 
wa* tbfl onffiaol unuttttfcHi* of Whitoay'* potoot Mid «t)M kind Of 4 
tnocM did b« filo with hai ipflioilioft for Um potoni. 

Wkhary fitod Ur •ppS^iorr^ U- 8 m« 4**7 of Stoto, TkamM 
Mmom. «« ^ww 30, 17U3. 11« hM Ml OmefU tnanodirteljr tfUr 
hii pvtiMnUp 4grMnat.^th FUrifoi MUW, oo Moj 37, 

ITM. for iUi pwpow of ooootnottn* o niodol for tko Potoot Ofltoo, m 
O w U« foqulfod. U« tUtoo 4k*i ko wont to Now HoToe, Coon., for 
toot prupoto. M U cMiId not obuin tb« noooannr iBotacuk in 
Qooixu. He writ** froa Nov Bovoo to Uo fotber is Weotboro, 
UoM.oaSopUMbwIl, 17tt: 

I nMrovi to «to K«4k«or0 tor «U jmpmt <0 toriAf 4 BUOkiM wtoi oo 4 

kjpiwli III i‘* ‘ ' r ~ r... IwototoFMotoip4l4MM 

WW 1 Mto mfmU 4 MM<iiiit vHk (to rtoro m oiirr to oMolo o 

r»M.toikntotiffrtto»ta04.444(toaMnto«j'«rnito4, Mr. toffwoM. oonto 
to «to (to folMt to m M oooo m H wtot to noik Mb 1 opyotoiBiia to 
to to* FmmI ***.!• M* M I Wv* foi * I**iMt to 

AmM I OtoB (D own ito MtolM 2 oa aov aoktoc, to Ooefito, vtora t rtofl 
ito7 4ro*«04kiMMl4««»k • *.• 

Tbo proTolMM of yoDov'foTM in PUladdpUo doUjod flniibiiig fail 
boHMto in niconl to tbo potent, b«t co Octobor 13, ITtt. bo Mfti o 
4roviiig of bio oottoo pn to b(r. J o d weo. Ao o mottor of oofot^, to 
provMt koii^ oatidpotod bjr OOTOAO oIm m tbo outtor of tbo potont. 
bo took tbo procoutkni to kppoar bofofo Etoir Goodrich, oMcnnon 

••d noUiy pihbc of tbo «ty of Nov H4TM, vbo towtidM 40 follow*: 

Ttol to «M «ilr M (to toMto itp(t tojr oT Otoator, ow i ton o fl , omm 
kotofto ooO itoolr-lbnb KU WMtoor. <* (to C O— U Wcoontor. to (to Omb> 
TI-TI-^*- ^ llMMtowtoto oov loOnoc to (biopitwioony o p ^MioO tofor* 

■M, (to mM AUwmo oto Notooy, ood aoto o ostona wito Itot to «ew 
««ril9toU»««ito(to.«toMld Wto^. tottolftototo M otoM i l lioirwwaf too 
moMm tor ptowton otMoo, 4 MnrtrtoM BtotW to bw rt i MMosad bj oMy tbo 
mM Aktomafl omI .'fo(M7. bp aw mJ Notortto, 40 f (luto ba^ (to atof WtoUNj. 
noQp boitorv ctoi > iMihlai of abaOor euMlfMOao both ■**« brfoto too* 
bMWBWWMdi' 

A lone, obrofnll; defodrd dMcriptM, tndudMf oltonotira oaotbodo 
of mnalrorliop eartota paHo, wao pron *Sifidar Svo dtritoino oorT 0 » 
pODdinc to U» ivo prtJKlpol pono, m: l. Froim; 2, Tbo CTtudar; 

3, Tbe Braoafvark; t, Tbo CUonr; 6, Tbo Hopper.’* 

Vbataajr edoooo Ua deaenpftee witb tbo foltowu^ otoUmoait: 

Tbafo m a^MtooO—Hptooaf tto—atooafaa iliiatoaQ aa a tia agoba f totoo 

patittoo (f (to i«baertbar. Oabad fbaatotpbto. foao Mtto IJU. ood todcad to (to ^ 
o«M W (to ■■■a toi 7 af atoto. oB alito— (hot bo. tba antocribar. to (to to aotoar 

•Ao» MOMr.M 40 Maw 
• Ot Jb, CMM 8*4 «■«•* «^ ^ «i^ MK. 
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Md avatfricc Ut daba ^ obMwIi^ m «aulaii*a pnfwtf 


tfOaMMMAlB*. 
kibtMM* 

to !■» » Modoi wm nqatrad lof iffMwtioa is tbj^itoat 
Offic*. tad oo NoTwbw !«. IT», thomm J t M t n oa wroU to WhtUay 
•( K«w Horm, M fbOow: 

O^uiAinovw. A>*w. t$. tf9$. 

■la: 

To«U?« «r Ort. 19 iiiliitii • 9>»W^«•“ *“ »ei<w< <■ 
tkoMloM. Ttaartyroq^t*dU«^woow nn oyl l w l wilfc»>«*• 

«f • saM. »bM 7Mr>*Ml MKjr bt ni4i Mrt u« Mtvwal to 

900 taB«SM«l 7 ** Uo 8»**o « roia ii. «< obfa* I oa. «-Ta» — b aiiib4i l 
■la-Ati-r- ti mUm U 4 im* ortMl. MI «lM 4* 409 «M •< MT era* 

Mlin--|lTni1lMl‘-C‘*-■■— I- iiitimhllBIlW 

to 04 mttmm tl fta lowtiio tar faaOy mo. r«nwt aa. UM<rfw« t* oM 
laai.Mkafr.MyooaotWM.te: Ha lb# aaotloo bao tbifoa^y la 
IM or aoaaao. or. tt it m bat 4 aoi ^M a< lb#c#y> WW ^oaotH^ ^ 

M«t44 U# K alMoad ao oa oaaaMa *< ••«*»» <iV*. *09 warbad by hood. Md ^ 

br*- T boatbT Wbol wUI bo «b# ooM of oo* of Am to bo oo«bo9 by hood? 

Taaonblo oMoora M Ibaao q owUo u # *m 14 lodaoa aa ta #■«■•# oea Aom io 
bo Iwa dod to t ii t M M i d for aa. 

WkfelM to baor fr*o* yoo oo Uo oMdorl. I ob. ttr, 

Tow oMol oboTt awrooi 

Tk. Jorrooooo.' 


Thi panoobt toUswl tbon by Mfanoa pnaaptod ^tn«y u 
yiUBii bis quoatiTmti aa Navanbtf 34. 1703, ia lb* foIlovinR wotdt: 

It ti bboat 0 yaor iloaa 1 irot tomod My o t ta rd t o a (o iiMrtrtiat tMi buMo^ 

olwbkbUDolVMlltboBbotaaf OMrgla WNUs abovi taa day* aft#* My SM 

M4»#r«04 cd tbo plan. 1 wad# 4 tboiNb lioyiiHoat IMdA. KapwtBWota 

vHb iMo caoMMad to BObt aoo aa a Wfar oaaK tm tbo ■ iti» i 

of praowfot »a#teoo oad pt«»or Midarlal B Oaonto pmaalad ay caMdM<a« 
Iba Unar om asM rTar“— io April loM. Tbb, <boa«b aootb Im«m tty 
toM illoMtii to Dot abooo oaoHbtod ao loipa at tbo aaoM o ao nay bo Modo •«» 
iii-iiViri Tbo tjtbidM to o^y y *o#t»iaoUa la bayb aad ria taebo# to dlam- 
ftor It to twaad by Uad, oad laqtoaoa tbo atroacib «f oao mm to hs^ H to 
TTTi--^ moMoo. It to tbo otaud laak of oao aacro la dMa 40 vtotbt (t tooaa 
MpoaadiMtM«to#apw*lodfmnaboM4d>.«f tbopoMi Mad oottaa par day.* 

It ta dvidoat that TTbatnay itm ddayod ia prafMriaf Ibo modol toT 
ibo Paioot OfiM. oa tbo iMtant vu not tatued imCU Mnrtb 14,1734. 
All of ibta titota WbitDoy na la Now narai. 

It ta • auittor of imporUnoo asd d moro ibAS mam buooaunl 
iotoraai to know arhat tbta modoi woo Ilka, umI axacUy wbbt 
rb.niroi denooa «Wd thovn cs it. Ao alnody aUtod. tbo Unaioa 
Stdtoo Patoot OAbo woo daatroyed by fir* oo DaMonbar 15, ISM, 
all modota, droanaft, oad opacUtaattaao of tba pat«Dto 
vhkb had bato itta d up lo tboi (tabo. 
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Bui Ifv two fortanalu wittmmHitm wo michi tmor bave hawwz 
lba«aM4 ipidAoatkina and daianaof WhitA 0 j*a petaol, or the tnocboD* 
ka) If^uroi abown m kia oiifiiia] modab dapooilad ia Iba Palaot 
CMfeo Miljr to 1704. Dvlnc Um tO jraofi betma 1705 aod lau, 
24 iuiu tor iafm^EOMQt of hb palMl rlfbla wtro laabUilrid in Uie 
UoUod SUMa ViHrki Coori al Savamak, 0%. lo lb* auii a^auiat 
Artbtif fart and John Fonll aftO^td in 1804» a copy of Iha aebadiria 
of apodSeataoM and a ibM of draviafi ware filad wiib iba courts 
Ibii oopjr war cartlAad lo ^ Jaar^ Madiaoor Sawatary of Suta^ 
Afril 2T| 10M, aod ii Mill a part af Iba aourt raeorda al Saoaaoab 
IW papM as^ Uii drewinipi ware rapubttibfd bj U. A. Toopldtii 
in 1001/ and acbn bf Cbaa Baiwu in 100/ 

IW oibir fooaid drerribarn and iOiMlialing Wbitoajr^a 
wan primal 10 yaaia lalar, bat Mill 0 fiare brCoia tha fire which 
ifajlnijriil tba onpoal modat and pataal papora» Jobn & 8klnnar» 
Iba alitor of Um Amcricao Pannor, in ISO pttbbdiad Uia (olkHring 
■taiarnrnt! 

Wtm wo nwi v al it>i iiDiio l iC a t wl of Ifoor—M wa4o on oa H na fire. 
p». lu* Wall, MU «• areiwa le v*. iWaOM, 

«| WwMNTtan Oir Xo a dreatbCbo of Whltao^'i oolIcn^lD Iraa tlifr 
Pateil OAm wv plaw bdiM ««r a ooaifMa «4»v W m 

Cnpomal i wdilM and oreUo ofl Uww to HuibHUnil tao MOaro wi iba 
wpa^>t iirerrairen la» |8ai pL 1 .] 

Editor SUanar iban giroa a abort doooriptioQ of WbitMj'i gin, 
iMcb la« dfiadad Iban Iba wuj ftdi dwniplion in tba acbaduU fiiad 
in 1104 in Oanipa» and a wood Mi of tha modal in tba PatMt CMko. 
lUa Hhiatralkm doea not indkala that tba naodal via aqaappad with 
cbcular mwx Tba '^ejrfindar*' k deaeribod fai tba following vorda* 

CjIMwtaof wooA tii fvtm k voftooitf 4mtt9boX kf No aama, and tta 4mre* 
tUwi war Iroca Ns la Ma InAw la 4iMiilw> iw4 from two la fro laM In 

%mgik • a •. TW aiHOaa or Iba •rIMu b aiWd vlin art la aMoW 

rovi, wyai aao al omIi a diNaaai rrom Mb cdbav, aa to aOnlt a aaltan aaad to 
pkxfwdrblbawMcoMMcolbua Tbt wnfaboinoanoneb Ucdb te tfetfOiM 
row, lo 09 Mfl ao Ml la ateil a mab aar lair a oood W lolor lb Tboao toitb 
aio w*ao of oUf Iraa. drtooa kila tba weal af iba crhnair, lb* taotb ar* kdted 
k lb* MOO rey, Md to Mb • MAIM, tb«l tbo oAfpo 4oolu4>4 twreiia tba 
loDib. and a U^wl dmM <mi Cba pokX iaOo wOkH tbo tootb k drtiM> vlB ba 
aboaiblarlDdcwma « • 

AoeordiNg lo an ael of CoogrtM paaaad Martb S| I8>7| tba PaMtl 
Ofire WM autberiaod to axpaod flOO^OOO in reatoring llw ipaairicn 
drewio^, and modala of tba buoMd patania* by obtaining 
dupCcaM of iborn bare tba pereooa pcnaoMUg thn origia^ 



oorruoi ant-unmiN 




TW •bent 7^ •od *• »c«d» 

About 100^ iawouooo. Tho wofk «< n-otalion ooot-mod for IS 
rmt%. Bad •onwthiait o»« W*,000 »■* «ip<*d«d out of tho tmomt 
0 « po*o ISi «f "dnmo I of tb« R*^oi«l Potoat^ io«M to* 
Mord of Um Whitaoy potcot of Mircb 14, 

$A«n««ry of Stot*. doled Nortoabor S4, 1807, ond n*dil( to part m 
foBooo: 

WhKon f «>• Htt <**y w y*"* *** *^°***** 

Tb«. •fWo writio* IB • tofj **“* ***• *"? 

O«pc {0 WMbi^tw, Mtd lU eMtkSeoaoB by tho AtunBoy OoDmI. 
WiUion Bwdford. thofo oppow* thio poncnplu 

1 W r ‘ i«Nrt*d »* la «••• Pitort 0 sMkiat p«t «< tM ma», 

...LX-uT ^ nt" --wm**»>iaMatf«<aal«pw«o- 

aM« la Ut fl( OMaJag OoMoa. 

"A SiMrt Daaoitptioo at tha owebina Inwntad by tba SobacnW' 
oecuphop-tofwiaOaadpofoia?. Thi-i. to tba la^ woidl^ 

M Um •'Sfcon D«*crfptliMi** hni»li«*l to tk« Ami«fe*fl P^nwr, by 
Wm. Tbomto® k 18» “ .... ^ . 

D. A. Tompktoi. wbao pi iHi a bin g tba daUiW 
ffom tba rtcoada of th. (Uoaito Oitrit Couf^ m 

twfakied to aJjiilnirc eolwBM te eompaiiae*, tba Short Doacnptko 
1 ^ ba eopM from Tolumo 1 of tba Baatorod ^*«u 
Office. Ha mDad the ‘'Short Da^ripdoo" tba ■Snbatitutod PaUBt 
«ad quaaikttcd Ha ralidity baoauaa of tba foJlowmf panfrapb. wbicb 
OB pac* 131 eloati tba ‘*Sbort Dcacnptua": 

Th.. M mifal af aaklDC tba tvitm parti of tUi — rtt— . vUto 
—^ 1 -— a|^ 4ft4 lamittw m pctotod oiA —ptol ^ 

rtlli DfavU^. MhrtM m tbi art dliorta a*4 lodprt la tU .Am 

af tot OMfrtafy «< Slata 

Tbto pancntpb alto aoeocapwiai CommtofoMr Tbo«to**» doowip- 
(ijMI fttttUaKod ifi 1PS3* 

Oo Mv Jp IMl, Oittfe wM ilio copW bto wfcme IM Uto 

Patanta, ob p«aa $8 to », tba already mmUoQad locc da^ptaoo. 
to dataiL of tba Wbitaay toTrtitkai, done rtlh tba 

Ooodikb, datad Oolobar *8, itM. It ia lalrod.^ wkb a 
eortUlcala by Jamaa Madtooa to proetiealiy tba lama wordio* aa thW 
•Inady Quotad aa totrododiif tba woedtoc of ite patet P»“»^ “7 
WMhiiCtoo aad ibo '•Sboit Dmeriptioo", but to tbia ^ 

f iagiTaBaaNoTt8abacW,l80S,toataad«fNoT€foba»». Thbdatailad 


hCLA^ 
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4 t«rtptko> oopiad in locuduuid into tlia toUbiw in IMli b idMlioal 
wUb pobtMb#il hy TampkbM (toa Uie Geof)^ CSrooit Ooart 
ncofda ud artifiad by Jaaaa MadlidB ao Apfil 77, IS04.^ Tha 
?»tmx OftM nooM oo jmsh U Io 9S. howvitr. h pUinly UMt^: 
•“Set ftttmtd," wd lU> <lMeiip«i40. *ti6mtiT for lhi» nMoa, mwm 
nmf 10 lioTo bom n l wf w l i» In Um ofilidoo of tiM « 74 t«r, 

both itenmmtt, m iwtofod, on m n mo r y to roajiUto tfao raMontioo 
of tho WhllM 7 potau of Uorck 14, 17M. Wh«a tb«M tvo iooa- 
twmU M» i«b«a the loof d^anptioii eiul dfowiaft dacUred 

botev* Nouqr G««dmk, «ad ■oppuiMUiic Uie ootxtMMad d<*eiip> 
ties Uod vilh Um potcat cr»M iutU. U vQl be m«i Uk»t the "eoTecij 

leedee of nektag die venoue port* el Uo* maebiM • • • pcibUd 

out end -^^rt****^ in e denn^tiaB with dnwiafi/' wUeh oo punUd 
Tosnpfeute, eta luidMbtedlj the nltrnuttTee KiTw in Um kne deace^t* 
(ion and eppfM O 0 I 7 to tb« fonnotioa ol the bwe lwo t fc end b n iih 
eybnder. 

TTilUnm S(«lbefO«ch. of Oeoegin, in hia nketeb of the life of Um Ute 
EU Vlstoe;, pok&hed b lt33, fivee n dear deoenpaoa of the 
cjlbder, the pebdpaJ part of Wbitnep'e tadine. He begnu hia 
aoeoumt of VUtoer'a ai^TlUes with the following paragraph: 

The iteliii eMea reUev an whelp dwteoO rioM Mf w y «MMMe4 hp aMe «r 

mtmmmdmm 4# «•/ hak ih&f wfll hm f^amd mah^amMaSlf aanmi. TImA 

9%k$k mk bMt MrtMOr U Ukj 17M, mtm «M flf Mf* WUtM^i flBi wu 
1 * M tei««d trM 4 muh mkmmai 4*4 luM*to4 IWMde^ 

TO te pkjMM 4*4 lataMlt CHiod W Ut. PM4to UBm, 4*4 pi 

rnlrnt/pm 4aAi 4W ir ti4 wdtr u* tyv. 4r t* to>^i44»i 4f lA* Pi 

In t4\m$ <4 Wbi<B«j'A toj flnA tml iimM, Mr. So*rb<iroti^ i* 7 f; 

ll TOfltoM pi 4 ««94io tjka4mo it IW Wnl tf t* tcfto, wnli ^t*l 

Itilk iMMii li MicM pro. Mto* «M Ulto 44lt If Ira* TO! 9 lAa»d r«TO* 
Mwv fpttro Uvo^ wWtIi Uit taMk to iU « 9 rlk 4 « 40 ^ pvptbt tWtby 
TOri*! «t Ite Um mmk vbMb diajiid tnltv. 

Scarborough ooaclBim wllb (ho Mory of WUtiioy't cspariiMiU 
00 (h# OrooM |iUaU(MMip ashI agaio manlioo* tho detMl* ol the cyN 
ifwlrr. 

Uf, VUl*ty g m B Mi t i It Iht KtrtO it b*v« awt *MfMl mn6k$ 

4*4 It Mcvft lOt fm»m\ to UM MOMi of MOer tod Whltoty^ vticO no 
OUttHltMly 46*0 TW wptrtiTOl TO Umm wnwil vtU 4urtM*l tyUadtme 
tOt oat vna l*t OTO Mtit OtTtft *it6At4» 4*4 lOt tite w4ia UM 4*MUtr »«t 
ti Mr. Wkixmj m Imm* Uto. Rm fpit*^ oaotf Um OTOhor oC «Oto «*• 
Mr WfliMTOt (IWM 8i*i«i Sroitr hro CmuwUto), wid It U ol iht 
cfioMotUMUMomcoftMurtby t*tfan*M(UMbiomMlO hjdtbotMrtppro 
4*66 that Ihtitfooid by 1*4UMtt. ThaintiUfgpgimmiimU lygtoUti by biwt 
poTO tti i nB ii fi 4#y Mt*» oM Ut btti IttUi; 4*44IM wrtMr vi Uii ibtltb 


O 4aOMM»^ 


ooTTgei UD«- tsvTON 

ki Ml wWirfimwil M b aim k U Utdbmrr Of^ Bttl Mr. WhIlMr. 

UnaMf. tniB (rwlw ii nl i i i nl fcw* b <lp> «r temm ott* 

d*pMH«a M «b* PMwI 0«M lb* aaM wM Ik* MfittUr MM.** 

Ba IkM ilttioiit «<MK«nunC •*«> <oatrMlk4a Dr. ThAmtaa’* 
(UtripCtMi uti drtwiflK ot th« Pktmt Othca caodeL 

IlL MODKU or TBE ITHmiET OIH 

Svrml bkkUU ot Uia/'CUtoa Omiu^ XfkebiiM" wtf mada 
bj Whltsaj himialf. cr uadar'liia dimiioo. bidora 1800. Sotna of 
lb«» eiodcia an wiU >n exulanaa. and It ia tba diain of tba wiiuv lo 
ncord aoma b!u of Inlomatiein about tbioD bofot* padicna 
ia loci. 

Tha impoataat nodal ia turn robibitad in Um TtakAa Diriatoo 
of Iha Uoilad SiaUa National VCunaum (pi. 8). It «m daponUd by 
Kb WKiiaof. Jr., n Daoanbar 1884 ia wponae to a raqoaa bora tha 
Seenlary Of tha Sniithroniao laatibitmi. Spmcor F. Bainl. Ia 
tmuiaiuiat tba raodd. Mr- Wbicaoy wrote: 

W* kara a naOrt. ooa af 4 m 4* by mf latkte • •. IW* te«« kwa 

9 -r-*-*- bom up M tk* PMaat OMaa at WaMcvtoo. Oat te IIH aad I te 
lira odd • • • W« tkOT* Ml te yew o«1 4*w« ik* Motet CVa i t a Gia 
lawlad aad aate by my tatkar. It would kara baaa «at bcTora. kwt ted la bt 
r*M*^a><>lbBv«(w*o*wtea4t*tteteaa*byabHal*f ateww^a Fbaat 
tev* It iMt la a praMata* yBd I Ica- latteaad pteM a»l • Mito kbtery of tet 
lattethaateUkyoateakaatptlaladarwrima tea paid * « *. Itabwild 

te at teltntt Itttery OmltetM*. 

Ila ibna aooowDla lot thno of tba fin modJa Baa tioon ad in hit 
latur. Dr. Edward Cka^ Batea. in bia Stoi? of tba CoUae Ota. 
pablkbM a lattar written him by Eh Whitoay. Jr., la 1880. 

Tte r^T^-r~r^ mi yoa of dm Cattea Ota b fioa* a MaO Mdd. ray 18 1 >8. 

Bwdt tetea ay tetter** dltoMloo aboel atealy y«M» *•»- Tb*«e are bot Iwe 
of tkaaa natete aow la mMmmi caa at Um OaWkMalar tad ite aM la ny 
piiawrfia * 

Aa oxocllMit aacouat of lb* malbod of fintwif ootloo boforo lh« 
iavMtioa of tba WUtaoy gin, and a daaeriptlen of Wbilaay'a inran* 
lion and Mvaral oMtdala, an ^ran by Ikojanua iMcuud Gorlntton 
WaQte. OaoloiciatolMiaaiMipp*,inl854. 

1 faara ted tte ran opyoitteity ol cwotetec r^OMtly, to ad a* pMl*. aa tarty 
mill! wT tte ylo M a MaB taalt eaeilnirted eater Mr. WhUcay'i dtiactkxi. 
aad wteeb tearw atrtTnl te tkoCWyaio) te N«w Torh. 

Tte teodal ibawi tte prociM ft tte tareaUaa aa *tefco r al*d te Ikr tetaatei* 
•tod «< te mteker. tod Ite terl Mw taNM te tera ba«a that af lardwp tk* Uot 
or tbar tnm Ite taal. latter ttea tbal wn nrtte by Ite «a* oT tte aw. Tte 
eyOoter te tk* mtffi U dirlted tate tkaaa paite; oa*4Urd af M at Ite Mt aad la 
/ arwd vtlk rteaV aroBkad wtiea teteto la, kaUcoad at tha «Mw. aad tk* aod* 
te>iM»ttoaa*d<t.atteowatB WateVn.fla-k. Tte ■Iddte tklid M Ite eytedcr 

^ «lL ^ tm AOTiMtt 

ic«* ft.4.14I.&ft m Mr M 






5(6 AHiruAi. BXPoaT iKiTitvovtAj* ti«niifrioe*. tut 

to vMk »MfiitiWM * of wfcM. m« !! ■ » ■»< m b ib« ini. In* 

foktwd M IB Of. 4 Akd tiM riiibiilf oi Iht «7lbldtf t« BMWM «1U lb* 
•ImUf «nra«i.Mbr Ip Uon MW «»«»•* HwiLI.] 

TTpOm* dMoifitMe ot Um wiOi ito UtfM ki»d4 of teolh, fib 

|Mrfw4l7 tiw Md«l sew in IM Nntfeoil Mumubi. Tbo moAti nw. 
linniil b; Et wytMir, Jr.,‘ia lot leMir lo Mr. 6«t« M b«iiHr *V«(«inod 
by »•" WM ptoUidy toibibitod m IBM dnrisf tbo BtlobmiMi oS tbo 
Mtanaiy of tbo Ion of Hatnpda. Coob.,** umI vu pkoed is ibo 
M wun of tbo Nov U»T«a O deay HlMoriotl Socio«y by Miao EUm* 
bMk Doy Vhilaoy, oboot 1996, after UU imik of bw falkw, EU 
WhitDoy, 3d. wlurt H ii aov. Tb« vrtter «saMUMd Uim modal to 
duly 1937 aod tmoA U to bo obiKat kteotkal la abopt aad dM with tbo 
ooo lo iWo Kational UuMum, ose^ Ibo 18 OTialar rvwa of to oth oo 
Uw oytladif, which am all of win, bant aad ■harp'PofoUd Uha thorn 
dnribad by Waifaa. 

To koof Iho rocood •tniifht W futem iavcatifaton of thia Hbioel, 
I wWi btfo to mcord that, aoAomliac to a lattar from Pmf. doaeph 
WicUiam Roa, “a danoM oefiy'*of thia oaodd In Now Harm waa mada 
bi 1938 uadar haa qi ra cti oa kr Iho Xfoavum of Saoo c o aaU loduatry 
in Now Tork Qly. 

Aaathir mortal of tha WhilDoy Kin of Iho oama and matariala 
aa iho ana flrat daiiaibod k alao in (bo eoUaetioa of tba Natiooal 
Mnaiiim Thk miMta] waa anwoK Iba eoUaetioo of lUjOOO patent 
modok piaeod la rtoiac* by tba Vnitad Stetaa Patent OAce in 1908 
•»d cUapwaad In I92d la aeeoadaneo with an Aet of Oonfraaa. It waa 
neknad f«o (ha Natiooal Mnaaom by thk anihnr, aloaf with aawaral 
ihomacd modda of olbor patonk. Tba modd appanra to ba of a later 
date (ban (ha two other oinnlor nrodok, ooaulractod on tho mmo ooaki 
alnady teMlknod. It owtaihly na not oooatruetad by Eli Whitney. 
Sr., tor it ihon a mnchaoica] dnfact that bo wonld noror bare pamid. 
Tho crank (or c^MratUf (ho modal k attaebod to the and of (ha bniah 
^Undar. inniaad of tha e^indar oanyinc tha fin taath. wtd eh meraa 
at only annoixth of tha ^wnd of (hat of tho bnmh ejhndar. In tha 
Racoed Room of (ha Patenl OSco oro two larjco abonta of oriiciaal 
drawing mada in 1940 which aihlbft tha dtealk of tho aboroman' 
tionad modal, indodinc tba crank in tba wrooc poktion. It dooa net 
•nam poanbla te (nil wbothor tba modal waa made from tba drawiaf, or 

vkarorm. 

Aceordinc to Ibr aninbnnnf cf tba fmall dataal drawiafi on tha two 
oboata, tboro abouid bo a tbird iboet, aa Igvaa 7,9,9,10, U, 16,16, 
17, 19. and 19, am mkainf. Thk dkempanry waa potated out by 
BcantU io HQS." (Sm pf. 4 ) 



eenov ow—urwroo* 
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whMA il>b *a*fcor fiwi rb*<I th* lM*«r of SU Whotooy. Jr, •uUo* 
Uio» hw kftd moijo ftro modob of «be ids T!*T 

d6r«S whr 00 matij wrro iwkJ* »Wi only <■• «* a*^ U bo 
vilbhboppUcolboforopotoal. Aftody«<WTittaor'»Utt«nPW«oto 

4 •olvtmi th# J L. \#nu» 

Tw wiu for ioIriD*wrK«l o< ^ 

WWtoCT B IW to tb* Oooijk Cifeuit Oi«t *^j^*'**^|;!j**^ 

io l^portnor. \fiU«. dotod Dowoibor M, im, WW«y wn>4o. 

I ^ wvtld Urfom »• tt* «H »fll •••• •• trttf •« 

I4» MMmn ol v 

geori«toa(b dii«tt«ie * wwrt owoo d«rin« ibo iriol of «*• «< *»•• 
iDtoy foie* tor faifriiic*OB*o^ ^7^' 

r; :;:Lrs2S' ^ 

MwhMioBKi. WUo n \mmm» o-—ry »o ,?;!!; 

••kaMto •• Hw «»• o i w ^T ■*^****** 

••• fMO) rmdm «• UW^ la tawtb. 

th« da ModtexMrf *» PWWM «b*_W * g 

sii’r™ - 

km i4 iihiHT, lit »!••• ^ 

U k • BoU* «f rtfiifA ih*» ooo of tho i«o«oo |i«o ^ 

ol Somh Cttottoo lor »ot pvU* WWtooy tko IS? na 

tbo «M <d ha potaii iJ»»oghoo4 tho Slot* *« ihot b* bodnot 

j, _ ^ ownUk of hb m V Mipukted to ike oooUtcIv 

ii^p4rt<« wfiM to Ikol Hi^too. 0«pto>n4r M SWitfc CMoltok. 

<ifi Jiini4ry Hi l*C#i ^ ^ 

- ^;-“jL::sr;SLxr rrr 

v*4k«NoA«4 ^ 


% 
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mifnrru k kM«n maOttm m • vtM Hm t«Mi te «m (w 

;«n. IhM wM b* IroM O* ak kAi k l w «to M« li (k« teMl 

WMltlMtlf IteM !!■-*■'— Ik ttk Hpp<r wcntf?.** 

WU«M 7 UM did prap«n niodkb (Uia4»(lkd. Moofdng lo 
ProfMOT OlaaUd; 

T«v «r k ««n ktek f k f U brf kjr Mr WkiUMx. w«w1»« «• m* 
M4 b • mM i^tTT kkd BkiUrty ■*&•«. kiM fkr puiNaaiac b —Ita ai w . 
MT awMa«y «(tk* kto< Mm mm: Umt ««k «r «Mkl kM« w klnlp. 
Md irfklkiTbftr BMb. Ika N b pwbb b bt tbrn «• fM •«« erf otttor; 

Md «br mM »Mh mA mm. Iha Ik* MfPM «rf k ferty 8kw Ob m 
aibd Fbh mMm. ttttbkor M Unbi » wm m* fmI m tk*it tkM of «M*bf 

•-jrlif—- Tte BOdbi MM Mckty apirfCMd knd Iko UcMkkm 

did kkt kibikb b d» }m(Im b Iki bfMb<M IkMkbr, aoMOdlid kk ttab ariglkkl 
^VWBl * * ** 

Ook o( UMkk Bodeli «»k dakcribkd by WkiMi io )9M k# bcktif 
Mnakrucud «• kk ^ frank, 'Vltb 40 kk««. IK (ndin ia dikOkkfkr. 

by Uoek lift ftr pwUf kftrtiafi.''" Effortt bkTk bkm 
-.X. lo 4eianRlok vbktbir ex nM UikM offlcikl po moddi kra new in 
kiMkOCrf, but •» Ur wlUlout t mt mt. 

IT. Mjar kcnrmw or imiTSfBY ik okorou 

Tbm bkTk bkkft ftttfnkKtw elkiiBk, band oa looftl UftditWM, thkt 
WUUMy kctkhbibkd aod opcrktftd bU dm pa at (kw or Uikl pU«k, 
•ad it bar kroft b«ka clainod UmI Wbitaky*» orifiakl vorbahof baa 
bMft fouad in vbkl WM kkllkd In bU day. tha "Upper Couatry.** 
Pnf. M. B HkaamoDd. vbo pubtubed maay of Wbiuwy'a kuon trnai 
cemapoudaaM aad rk|>«r« iMt to ban by Eli WbilMj, h., Mj» tbkt 
Wbiiacy did aM kava tha Grauik pdanmioa at MnltMcry Grovo 
cxxkpt to (o to SaraaDah, 13 lailcB away, to prooura m aia ri a la aad 
oottaa. 

I Wvk klnady mAttonkd SokHwrtnich’i kUtanwnt that "Tbk drat 
larp gin wt into operation by horktfMwtt * * * k Mill In 
raktaiKa at Malbwry Orora.”* Ma]. Katbaaael Pgodkton aUUd 
Ibat hk WM MM of Uik fiMt panotia who aaw Whitnoyb pin when it 
waa drM put in mocioa; Uiat woo aA<r ITtt **a okaohiM bouw wta 
pal ap at Mulberry Qiw* by Mr. PViiiMa Millar and aartral of 
thkkk BkachkiM wm wodud in it by raUla, whioh 1 frkquaotly law.’' " 

Tbk OawsU Oackttn for Marab 0. ITM, priutkd tbk foOowiag 
adrertkamani: 

evttoa oiHxuo 

tls PilMtOiw «a «aw« to «t« b a MkbkM « 0 kkl to pMOlac ky kaad. aay 
Q WaWy of tkl «imb wW mMm. M tke rkU««iaa Mrm, ib. tar armj On 

MV. WtL tWw Olb tm> 
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11—-^ MMMl 10 ktm IB lk» Mid Iw «fll M4«BCM »«UB4 ^ ilM* «MM* 

iMol (M BWfci*. 

Tm m nil It i-<d fU»tm M vtO ibv mmMm U»M fln*^ m m tkir m 

U a* IMM Mid mUm m ttai itevi twini *■ m«mU7 bt —itod U 
4MtaM4 |MMi al Ua MMiry Win lb* bit^Ml W tb* MHnlac Mop 

Fbsim Mum. 

Ar»A^ Ofmrn. Ktm 5 M MH ib 

M*mi I. ITH.” 

TUa WM 3 WMb bofte* WU(a«r. 
ww fnwiMi U* p«MQt. MilUr, bk MMffBtw parttMT, «A6 ba^ 
fimkbad tba moaaf lot kunduac ioTmOMi, pcoomdod M par* 
->i«— tni€r>pe«ttr tiua and Mt up WbiUw; gta* m ImI m VhltMjr 
oouU tun (hia oat Cron U* betoc^ ia K«w H*tm. 

PnfMor OtfflCUd tUta that “hjr 17M Millar umI WhitMjr had M 
gu» in «(ht diffufet pkan b tlw Sum «t Owr^.*'* Son* of 
ibut won nin hj vaUr pow** uid oUiiCt vara tunud b 7 bona ta 
tarn. 

rbkMM MiOcr, ia « kiier U WbitiMjr datad SepUmWr M, 1797, 

aaroi 

U taklt< Iba tniM to Uw J«M* aWcb I raWtid a O* fifUaUbr •«*"«** 
trwi Oivba I ban m r«l Wi IbM Hoad la mf mub*. fpMtfrioc M 09 hocki 
that Mar van Wd ia towat. n aaMaat of tsaktoa » lad iMoo n ra M 
It ba NaulNd.* 

MtUar't rafowM *'u the plaea vhlob 1 raoahrad on Uw Fartoor* 
•hip aocoonl tram Durkn" na Um nW oo Upuo C^vek in ViOm 
O aiotT’, 0a.( wbm ha loeatad a pn opantwd by tha waUr pov«r. 
Aitar MiSa'a death in DaeamW 1303. the raooida abov bia widow 
traMfwnd Uw pow aiu to • onnpanf of kaal paopia vbo operated 
a tpianlng ntSl tbare for a lav jaan. 

Other haitartan havo mauUoaied "Uw rartnanbip accmmt frain 
Ouckao.'* in Uw (ollowii« qneUtioM ulUof of tba wauv-powar 
gin opeiatad an thU apoi: 

1 ndi, a tnr dayanMa. U a«M Wn tUi pka* (WMblipeM. Oa) Wm» 
my Wd Mnd TOoa Talbot, aad Mi ktacbao aad ban. Mr. TaAat to B yaua 
aU, M Ml p^hMmi «< bto fanillii. aad to Mam vbe«« ba irtCUd C9 fua Ua. 
WbMav. Uw kitMBtcr oC tU Ooatu Ola. MUtod a pt nU tta a i dM MNt htos 
aa abtob W alaaadaM«r bto Blaa: tba Ant that «aa and ta WlkM Ooatjr ; partara 
tbc ItoM M Um Slata B* ai*d M« pvtaM Dwha^ waWMl a fia boa*, aad a 
tofce eoMea baMt. Tba tottar to bald tbc ootun they npoctad M wcalta tnm 

-I-*-to (M • • Dwbaa, VMtaajr'a wtMr. batop dtatpated aad 

MMlMlYi to t i B d aiM. bi a>M aot bto plaea. aad Um fta aad aaetoe b one icato r 
lato Ua pniitr*- M Mr. TUhat. be aend tban to btoplaaa. Iba ternwr to 
■«v bto bimtiw * ■ *. TIm waua boav aiibii a toffa aad M wadl ca a 

aodto Ouum Avvana lUl) * 


bara. 



Aiim;AL HBPOBT UD'nnoMA.x iwnrCTiOK. rni 

Is tta Isiws^Uti •< ^ Bmrres OuHft. 0 * «kMt 

MM Kiml «o tk* b(Bl« at Qataimct UaHMir Tslk«4. tU»a» m oM (trst- 
••M «mm 4 vhU MstMs s wmU at hMsfit IstMMt U «•• MMMd h 9 Um 
kvMlM. ZU WWtos;. I» MMcikiioo vftk U* pMPtsM <K (U ^ b*<^ 
ft assMit Dwkw; hm) U wM tellt lo teon «kftl «m pfufaftblp ite im 
Mtus fis McMd is IM SiftM •< OMflis- 

(LvflUJi KrasTp ** 

U k M IskMtiM IwittfttMiftftbeBMlIfaaca* amy ini, nttM fk* 
vm ipnimi l» Owffk, m is Cks vsrtd. «m Um ass opsislad by EU Wkksty. 
fU tansttt tavMMP. li Wikn CoMly, Mftr tejmft Ctack. Tk* cviciMi 
butdlH* tVw^ ««’»■* s iMMM Iran tk* kte «»m «ikh it wm 
wntst. ta <101 fUidiftg n tM taioM plan omt IkiTns. 

(Ofw AMVOsft, Iil7.)« 

A (orr^iM^t, ii(aiB( bitiwH *'A jWnftll PUalftr". vritn to Mia 
D. Uftm. odHor of th« Soatbva AfriralUinil, €0 October za, 1833, 

(eSowt; 

• • * •7lMftfttMn««<Mr *«”lkalN(«sssrM«n*WftUss7^«M 
•M I^mii tID Mftj 1?M. wkMMi to lk« fwr IT«T. M my natsla kMVtotols. 
Mt. MW M4 IM Is Ml ntwnWM «s hto yisslslicis «s UptM*« CPwk. Wlin 
OiMtp. Oft- 

I vWisi OsMfh Ik* fsr* psft Ik* mma jmt (17t7) ftoi sAcr TMto« «sm 
•mnl snottn. I wm« le na s cnitonM Is IW oppn psn td Wnfcw, le vk*n 
I kft4 IMtow ftnmOMlie ft • • • 

•an* ninlti siW ikk I msI M ns Ifr. lUbrk |ls M UptM** CMtk (R 
•In MS* bp MW) nd fani. «pM onalMtlosi Oot tin ptoktog M | i anMl» 
sw* olndfU «iM4Mlk tosM Ms s MtdM crttote. ftoi ftflaavudf towpaaad 
vltk ft ito. Tkap ««M ksn • ■■ *■»< «k* li k n tl y asski «b*r 

hftM ban pnaftsaaito IMiaad 1* tie fpMaiar. b«i Iks iegwCsa cd tk* aows- 
Iks M* Its pnt (n th* Mtosaw tki^ von ftltotkil Is, wUak gMsg sssy. 
Iks laM «oM ii •«! to ttis nMH a« ika VMk ftM easMlM OMManMa trsoMi 
••4 bn ttn* ^ 

II rrnfnaif OtmiM'* k Ira#. ‘Th4l hf 17W MiDn 

#ad WhilMf knl SO fiiM m nffat diffarrat plam in th# 8i#U ot 
OMcgU,** k wnM M4 b# rarpri^ for keolitk# othn thu Wm^- 
ififCM, is WilluM Comif, ia mifc# dftioi oi Ih# bit pioc# of op«ra< 
tioo of 0 WhilMj gio. 

AufuoU* m Birhnnfifl Coiwt^^ k om of ihioOi o# U## fodooiof 
qboUlkM vfl lodkoUt 

Dnta« tS4 vkW IW wbyr «WI#d Um #«l Wyimi' raO# Ok 
Kf iHanU gk- Up— • knggiil Xraa lOo# b Imora n an4y 

OmO «IM«0 flooo iBlo to# 8otuo4li tJ—f # liv non 0#tow AufnUft Oo.. 

H—ib ♦ 0 —kJ ■■ OollAf vltb Ha ertuaOlhf — ad ta bk « 0 «l Oi • 

dMiftd wOo#i pb. Xnr bp b # iMoOn don Aod # no# broka ohJA bmkn 
• iwmp <rian t0> bo# Oftma# n— 0— 4 a ifrofiQiao kan tk# Ima. TO# 
«pol I# Maratlig #ot 7 M a pto## wOnt WOMotr noOt npnt—ta uO opamM 
Oil Ora ###i«o Ik. (M. y room, tioo)• 
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It b ■ bci (rf M mmO iBtanaC to twDtrttf irtUt Ik* hMot? AskimU Itet 
Wklta^ MfiofMluM Mt cin« »t ft IMto taMwr, tkt pt««r of »y«k *w fvmlaM 
by tb« but* floifey Ctoak aa ttw t^Xaboa of tka Mt Mr. Mid AMiy. aov 
•immt bcItMM to «bi pt.—t banaMi— of Ua cMy- (Vm iJili— ot Uajca 
8, fbaiMlN w BPawlia X 0»htoftttoa tt UaMpal ClwXfta^t X tbc 
Clly«rAafl«Xa.>» . 

Altar tbc fto »*• toccata*. Wknacy iitftttobi t Mi laatMinc to wtow ptaocft 
to Oaorito lar Ua* piu pc o af baylag amJ itoelitf aottaa. Oa* of tbMo «m mu 
Attfiulft. ftbftol tw Mwlk «f a* «Hy- Tka 4 m» U ctM axa akUb ImM »• 
wfttar to tonMi tbc pcvor. CL««iftM Laiub Kaioac. Itlb)** 

As arranfoiMot tn rJusoolocloal ord«r of tbo pvbbbad (OfT«> 
■ p obdoft c o of Eli Whitsoj asd docamaalad atatataoou ef kii pUoe of 
Toiidwra. fiem tbo (all of 1709 antQ tbo toiddU of 1806 abova pUinlj 
lhak Ett WbiUwy hiiOHU carrwl ec hit acticitiM aod aspanmmto 

Kww nmrtm aacapi for a frw T«ry brief ponodi a* MulboR^T Orova, 
or vbM vaa abcatfad «ifb kw aaiU at Saraboab. Ha could aot ia 
ptnoo baT« caniad on tba actmtiaB attribotod to Idai bj toeai Uadi* 
tioM m ouniMoaa kealitkt. Tboao aiXirUka doabUaM wm oarriod 
OS bj PKinaai MUkr, aolin^ for tbo firm of UtUrr A Whitaej. aatil 
bto daatb oo Dcranbar 7,1803. 

V. SCMMAllT 

A fM«t Btndj of •oma of E8 ITbktiojr'* ootre a posdaooo with hla 
father, hia partoor, aod olhen; tiu radaeoTarjr ^ sumwooi aarlT^ 
aecoaali of hu aclmtaca m tba Sooth; aod Um ncoot nsambation 
of aavaral oefffaiA) ioo4iak of the pa, Kara thrown oobm bmc U^t oo 
th* hartoiT of WhttDo^ kmoua nraotion. They indioato Mvorai 
oaitakaa aod aaiaoMKOplioaa tn docusmla hitharto baliorad to bo 
cocToet. 

Ia vlov of tho daatruetloa of tho oriRkal paUat pap«n aad tba 
oriKbkal wockloc tnodal which waa filed with Wbttnoj'a applkataoa 
for hie patOBt, H le boUored worth wbfle to rodeaeribo that Bodal, 
aad to pomt ont that aeeamlo eepeee of the palont aad epedfUatioM 
of tho maehbo are ettD tn axktasoe 

A earoful aauimaiioQ of tboae doeaMcoto doea oot dacloao tho 
uaaoffta eawa.orof aojrllador batti with taaih eut in pkueof maul. 

It ii pointed oat thnt what ie uadmtood to bo the "Whiutj pateet** 
ia a aariao of alopa and doootaaato which noad lo ba takaa lofather 
aad eefuidiMd ao a wholo to deeamuBa juot wbat wan ooratad bjr 
a patmt paotod to EU Whltaor om March 14, 1784. Tbeoo ctope 
map ba amuipd in tba faHowhiK ordar: 

1. Flret appbeatien Cor a patast mada to Tboisea Jaffeeeon. Saera> 
larp of State. Juoa 30. 1793. 

9. Forwardtec of a drawbe te Jaf ai»oo, Octebar 19,1798. 

• onma Bia OftMta tat b a m taeCMtow Mr. 

•• Owtakt taftoetarta KmWi ^ tawitaft ito a a «M Mi 

liiee ea et 
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S D«dftnUiOD b*tor« th* N»w H»t«i aoUfy p«Uic, Ebtur Good- 
lick, Ov»bw «, »TM, k*» El* b«lWT«4 khiMAU to b« 

tbe orifiBol iiiT«Dter of a nuehina Co toparau tb» gnoi nod cottoo 
froM to M«to. u»d ibo CUbc viak tbo ooCory pubto of » 
deoeriptim of tb* nT«n(sa«. 

4. Tho fittof of a vofkine b>o<M of tho tnadiioo aa roquMiod n 
JetforaNi'a tots of Korombcr IS. 17f9. 

5. Tto W WUtoay of a deomplioo of kit inT«otlMt wHttM 

■ bk own vordi. 

•w Tbo frantaif of the paieat a(Dod by Oeorge Tr«ahbcton ea 
Manb 14, im, lof an oscfcalTo ri^t to (ho ooe wxi mU of hie a- 
tatka for 14 y«an (foaa NorootlMf S. 17ft. 

It hm besi fkown that before tko fire of Deocenbcr 15, IfM, vkca 
tka orickab of aQ UM»a docuatmto (eaeopt pMubly tho fine and (ha 
(kird) wara datroyad. taft id ed opto or deamptioM wen 6M too* 
•tMTO. Of (ka docunuato abora BMOtaoned, opto of (be third and 
nth wan CM m the CSrcuti Court at Sanartak, Oa., ia 1M4; (to 
fifth dooBwat and a dravi^of tho «a»dal were pvblkhcd to a periodU 
cal in 1S33; tka third, fifth, and tilth docuiwmta wen in 1541 ceplad 
at tto Pafoot Oflto toto the fint nohim of Ratlorwi Pateoto ap- 
panatly tmn ooyto oa file in tha OfBca Of tka fUentary of Slata. the 
third do cm a n t. however, badof la b abd "Not patmled" to tho Patrot 
Officoeopy. 

It 1 mm bato pointad out that ■evenJ modak of Whtotay't fla are to 
esfotaoM, that two of then are boo a croup of fiva tnodala mada 
by WkhMiy hfmarif. or uodn fait dsectwii, before 1500. Tbato (wo 
Biodtb ban bm daKnbad aad oonparad with ao ithMuacioB of tha 
orifinal modal laada by WhttMy aM filed ertth hla appkoatioD for 
hk patent at tha «1 of 1TP5. Tito Sbeatratkei wet pubtohad to 
Ififii, 18 yeaie btfore the oriftoal WM> d4 WM dcalroyad by fire. 

Vkitoay'a partm, ndoaaa MUlor, adnrttod early in t7M. evn 
before Whitney wte ernotad hia pataot, that ka wowld ‘toftfo to cin 
to a manner equal to ptekkif by kasd. any qaantity of the frtM and 
ootlan,'* aad piwmked tkat fiu for tkk purpoaa wonld “aetually ha 
ercctad to dUTrrmt parta of tka ooeotry b^ro tho harreat of tha 
MMui n n crop.** 

IW enoitatie partner did carry oat hit promto, and wkOe Whitoey 
«u to New Ram. Cknn.. buihfinc ftot aa fiat aa ha could, MOrr 
aooefatout water power dtn at pmnto when the ctma aead cottoo wna 
hn^eultaTatad. Thcee alee were uanaOy purahaaed for the partner* 
aklp, tot aonotinMn the ktlaa to tha prepartto wore recordad in hia 
own name, at ana af hfo tauen to Whitney indioataa. Within 8 yean 
ha had 30 ftoa to opeaattoa at 8 difierant plaeaa to Gaori^ As tuna 
went on. rivalry devafopod amonc font potoia, which now claim tka 
dtooKHkn of betne Ika ^aca wbaie Ike W’hiUiey pn wne Ural ofMWwtod. 
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la cplu of tho ■toiMMto m W'UtMy'* «omipoed»>e (hot fab wpcri* 

BBota wf» Bfibd oa ot til* Qbmm piMUtton, mw SavimoL, Ga.. 
wd t» New Hatbi. Oooa., tw» loralitbi ta parb^ar, WaalaagUa, 
Oa., ia WOksi Oonij, aad Aacwu, Oa., ia JUefaaood Couaty. bavo 
beta dud a* Ik* apoA wkere Wfaitaey oud* fab «xp«nBMeC» with fab 
eoooa gia. ' 

A Mady of Wfaitaejr'a oomepoodcan aad otbar autfaiatfa) docm- 
B*aie««acla«iT«I)rproT<«tliat,wiUi Ik* fsotplioa of a few noalfaeta 
Ike early part of 1793. wkea be «a| withoal foade and lUpeadeat apea 
Ike boapitality of hb boaiMo. ifae wiilov of Qm. Naifaaiud Oreaia. 
Wfattaay eeuU aol powi kl y h*v« oarried ea cxpeeuMala in pnwftTn 00^ 
too aad gia bafldlng al pc^ dbUni (mm Mdkerry Qtora Pfaiam* 
fafiUer'e Uiioa, wriiiaa to Wfaitaey al New Uavea. appealint fee ineea 
i>na to Ufa* cam of tfa* «oocmou* Incmm* b tk* peoducUoa of Ifa* 
groM aoed oottoa. are proof tfaat Wfaitaey did aol kae* ifa* dm* to 
oany oa Baperinieaul work ia apper Qooqpa. 

OKKBAAl. WOUCA CtTSD 

I. Ouwcoa. Dnm 

isn. lUmcir a( tw Ittt of EU WUtoar. Amm. icam. «ti aad 
Ar«i» «*|. 91, Ko. k pp. UOMfY. 

9. Sccaaoeocea. Wiuum 

109. WaMWfaMac^ williamnoarUce Ifa* 

tormOoaoraamoaiB. SavtlMn AcTtealbaM. «aL S, Ka. k 
90. m-OOk AianA 
a Muncon, Matraav Baavii 

IW7. Qin oo u aia u w tl 131 Wfaltoay MUl>m W tfac UmaUoo of tfaa 
ceUw fto. AiaM. Rtrt. »*•., v«L 9, fp. fO-IJ7, OdOtar. 

A Bataa Eew*ea Ckaro 

tna Stofjr el Ifa* eattoa da. K** bcUaf faUc. •.*.•*}• k 
90-07^ May. 
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THB WORLD’S LONQB^T DRIDQB SPAN • 


8/ Cum> ^ K. 
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|Wltk«plMMl 

Til* tnyaicr «8pro*ohiaK Sta fr»nd*oo fcj ■■* find* N* tUp bead* 
lac lor • miU-vida {«p is Um aouBUk^ rbof* li*«. 
llutKigb natur*! foivnjr, wbich i* known tb* world ortr ** (b* 
GoUici Qau, b* **9 balor* Um * ctwl of wmur ihot «xUa(to 

404iiilM (o lb* Kmtbvoid uwl M ibSm (o lb* aorttiwvd. Oa bi* 
fi^ law tb* ei<r of Boo Fnoci*oo. On bt* Ufl » Mmlou* Morio 
Conntf with U* dobebtf^ «ibiirb«A eenuantutiw—4li* Ka(«w*j Co 
acMiic voikdon <d Ih* Rodwood Enpiro. Btdon hi**, •«r«igbt m«o** 
Ilia b*7 OB lb* for *l^*^"* oboro, U* tbo cfdi* of Abunodo* Oablond. 
MdBorluky. Diroetiy kbovn bim ii tb* C«U« 0*t« Bride*, 
noil nofoi Tic(o (7 ia ha eooquat of aoUir*'* barrio* to pro (no. 

For iMigr jpoov Um f*rr 7 boot* bov* oonrtitvtwl ib* only o>a*o* of 
Mcopoftociaa bet««*o thm ropidly ogpondiBg (oeonuauiMn. 
iB^Tomoit is hieliwoyo nod incmaod um of kutonobikn, coupM 
with the erowtb of th* boy at***, broucbl forth lb* donio&d for n 
fanproTomoat in tmuporUtMo tncibtia. la 1118 
iaTotifotioD* w«r* ood* oad lb* faaabiBty of bulldiag • luifMoaoD 
bride* MfOM tha OokloB Oat* w*« «*Ubliib*d ^ Jo**pb D. Sinuw. 
A* * iMttlt of tb* DOToaooni tboo •uttad, tb« oi^ and county of Sna 
Fnoc^ ioiii*d with Sr* oonfltk* to th* noMb a fortaiof tb* Ookka 
Gat* Brl^ and Highway Diairkt to b«Ud and operau tb* GoUta 
Oat* Bridg*. Mr. StrauM wa* and* cbW * n i in * a of tb» Diatrict, 
•ad a bood !■•«• «f t8S,0OO,oO0 w*« voUd ia Ko*«*nbar 1830. Plan* 
for tb* bridg* war* mad* by Strao* A Pain*, lao., and oononutioa 
wa* startod in Jtaaiiaiy ItU. Tb* bood im* wm ba«*d «a a coa- 
■truotwo oMt oi tt7.IW,000, Tli* bridg* ba* baca eorapl*t*d with a 
ooaatruetioa eo*t about oa* h*lf of 1 ptremt undar that wUfflat* 

Ttaffio bav* iodicaud that duriag th* lint year of opMaiiw 

i,000j000 car* will paa oror lb* bridg* aod ihai lb* roluoa of tnfio 
wj poa»bty iaerMao at tb* rat* of abowtA p«t««DC prryatr during tha 
fit*! 10 yaan of nnnea. Tb* bridg* ba* a capacity «f 8,000 car* p«r 




ASMki. wtfOBT MimnoKux wwiTCTioj*. mt 

bo«r, it b Upt«ud thmt Ibb will b« fvU; uttliMd bj boliiUjr Mid 

«Mk-«od tnffie tnm (b* v«7 b««iaokiic- 

pMMd tkrwi^ d»» 0«te, our Urovekr will DOW wtihowt 
d 9 «bt fix bb Ml U»« nafiiiSMot •tmctun under which he 

hM jttit p«Md. H* tmky her* trevded Um world «T«r but oowhcro 
hM bo OMU) • In^ e< oueh iii»«MtuiU or fnv4^ boouly. At nud- 
mu it b ttO Im 4 obora tho-wour, hi^ «MUld> to lot uty «hip aJVMt 
MM QodoniMth with pkcity of ct^Munoe. It b a ail* mrm*. oad 
Ihiro b only oo* pbr ia tU wo*^ That pbr b Mily 1,100 iMt from 
ibM* it b 4 ^ tM« the towM* which fopport Ihe oeMw 

tmi ohich b tarn npport tlio ter of Uw bcidce In oD hb troreU 
bo bet not MOD towcn hko iteo. TW Mfo prm «defiil«bee of 
■tra^th wd rubdity oad at th« tamo ttma fini that fM4lD« of Mtia> 
fMtioa mat oftao tawplnd by ■mxlwea that are aichiUcturally 
oorrect An ofBorr of the ihlp, tundbif baicU Um, tdb him that tha 
tower teiw an 760 fwi above iha water. Tba two raUaa wUeh paa 
ora the tope of tha tower* and eod bi maidTe Mocha of oonerea back 
00 •bore, an MX itwte in ttiamHrr- tho laifat bndfe abW ever 

SMh«abUbr,AMemtkacaBilooBtaiM37A7Sp*ralMwira 

aboot Um «M of a lad poneil. Eichty ihouaaiMl inila of win were 
twitted fa tha two abba teOCb to eoardi tha gfobo non than 
thra Oina at tho Eqwater. Bach abb ha ao titunute tenab 
itj until of TOOmiteo prmnila Yoo, it taka a pcoMy food anchorace 
at oath oed of tho abb to wi t habnd thb pel- Fortunately. adU 
rack waa loond at aeb eod, and bis pocket* were ewarated in thb 
reek to feta a ottUnc br tha aoefeto aoeborac* blooka, each of which 
coetetM 304XM (uHc yard*. Tou’ra cii^t, than b a tnek about 
teateaias the eebb to aachaafe. You m*. the wirM of the eabb 
are fiwuped bto 61 eiranda. ten* dbtana in front of tho aooborafi 
a caaC ateo) band b pbeod around the cafeb and betwean that point 
(mlbd tha **oplnT point*') and the aaehorege tho Mranda ‘‘fan out." 
00 that at tha a»4or*fe thay are taparated by XK faat or mM*. Bach 
strand b then aaeborad to a pair of Moel ban whkh extend bank into 
tha coaoeb for about 1X0 foot wbon th^ Urmiaate ia keavy aUol 
firdar*. 

Our friesd reahara at a glance that tha «tin ter atruetur* of tha 
bridge b rwepeajed frum thtaa Safe cohb*. He «an aM at EO-loot 
iaUrrab tb* bad ropM which hang down fien the oabbo and attach 
to tha uuaaM. At oaeh poent of attachment there are 

fov pnru of rap* X'X* in thee in clMmaUr. Tha concrete roadwey 
and aidawelka an eaiiiad directly OH thb euipondad atoal fnnwwork. 
There it haasa Uka a gnat hammock betwean the slant towers, flow 
far win it rwias aldrwaysl That b a fair qwaatioa. 

The infcmatlTe oAcm in hu frequent paaanis through Uio Goto haa 
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bMo tU of QBniioM about tUa anwiital atructon tad b 
prcfANd wilb all th« auvata. ^ 

U»d«r tU «#eet of A btoadbdo wind at 100 nuba B«r tbo 
bridga Soor at miibpan niicbt nrinir 11 f«(4 oat to om side. Siaoa 
vi»ds in San Ftaacboo mat; l aacb half tbU valadtr ead botw hav« 
■ir—dsd 00 tnflca put how, it b qiuto wohtbb tkat it will MTW be 
oallad apon to witlwtaBd such a airatn. I'm. the floor awraa up aad 
down too with orory ckanita iaUwp«4tur« and load. A riv ia 
leiBj»«ratiin eauaaa th« cabU iXQahAt and ooMMiiMaU; (he MB 
(nofoaMs. Obrtenitjr, the aac in the eeatsr tpan will ba decraMad b; 

tba ade apant awd inrttiaaed bj InadinB tha oaoler spaa. TIm 
moat atvere coobwwtieaa of Iom^ aad UMperatw* will cawM the 
flow of the btidca at micbpan to riaa 10 faat abort or fall 10 leal briow 
lU normal (Oerataon. la order to acootunodaM thaa* Brnramcau 
aaw«flM (h^lerntbcwhiy nr ihortTmaBirf steal atriMturei 

ita^, apant] jobita are ptorided whero tba floor of the auspceded 
span jocna (be floor that b oarried dirwUy bj the tower. Tbeaa joiate 
permit aac«lar taodoa In kcriaoatal and vnrticel plaoee eonbinad 
with a lonA^todinal moTMascit ef t feet fram one extreme to tba other 
and th «7 are ao ilwiicnfil at to Btre a smooch riduB surface aciose the 
joMta tttdcr all eowUtMoe of lead aad tMoparatur*. 

DoM tba eabb abdo ovtr (ba top of tha towarT No! Ibe towrr 
topa an pulkd tech and forth by Iht eabba uodrr tbo rerTiiHt csadiU 
narini of unperatuio and feadme- Uadar nonaal eeaditkoa, that 
ie, with tomperatwra at 70* F.. and no load oa the spaa (other Uias 
iU own dMd weiBhO. oaeb tower b bent sheteward 0 aaebae. Now, 
if the t«»paratora risea 40* aad full lira load is apphad I* the eanler 
spaa aad (ha far side epan oahr, tba tower will be dsfleeted channel* 
wAid IS iarbea. If tba taonparalure dropa 40* baiov tba Doceaal 
U»parat«ra of 70 * F. and full bro bad b appfied to the near aide 
•IMB only, the tower will be defleeted iboreward S2 iochea. la olhrr 
wofda, the towen may bo bant to and fro ao that thasr tapa noTe 
throuch a nice of 40 iacte ia the longitodiaal dirwitioa of the brldfo. 
In a direcUos tranoscrae to (ha bcidr*. the towen would deflect 
HX uDdsr iho aame wind load whkfc would caiiaa a 37*laot 

deflectioa ia the cssilor spsko. 

lowtf recMVM from the two rahlae a total load ef 133 lulboci 
pouada Tba eoncrele plan upoa whkh the atrri towwi rvt nual 
carry thb lead jdiia the wsb^t of tbe steel toww, wbfch b 44 lusDioei 
pounds, or a tolel applbd load of 107 miOioa pownA. The Saa 
PnuuMoo pkr. allnw^ for booyaacy, srsiBha 000 mflbon pouada, 
and thertfore the total load on tbe foondatlon whioh lupporte the 
San Francisco pbr and (ewer b 7S7 attlliea peunib. 

In deelfa and eoaauuctioo tba aopoerra wrre oonfrooiod with 
MMa unique probloma. From tbe ouUet Um eeoetnietioo of (be 


amkval sKToaT Birrre8o}(tAX iiorTtmioN. mt 


m 

Sm Pmomco ptar wu racogMiad m • major tuk. It vm locatod 
l.lOMlot out from abor* la vatar barioK aa aT«rac* daptb of flA faoi. 
Ilia ^ mm nxpoaad sot ««lr to Um doatnoiira oomb wisda aad 
v»T«, b«t ala» t* tidal Mmeta of 7 mOm par bour. Tba dlA(«]|ka 
vm mnllitilM bf tba fact that tba floor of tba atnit vaa bart rock 
aod CMWKiaaotiT tt «M diArah to aBcfca aqaipmaat aod g«t a 
'"taabold." IbaconpWl pitf vovidbaro to hava tba protaetioDof 
a raf; aubrtaatial hoAm f> agumt iSamace from darriicaa or 
ihtpa avt of raotnL It via g^od that tkaa fvvdar would ba budt 
aa a part of tba ptar a vaO vm foot thick fonuac tba droamfafaAM 
of tba pitf. It vaa imnnaiToil that tbM vail coold ba built first is 
f n>f ,TI BMif irii unlta ao Ibat aa aa poaod miriaca to tidea iacroaaad. 
tba mam of fravioudr pUaad vaB vould afford a oo rr aa piw i dm f tn- 
cTtaia m aiafailitp. Hi# Initial Mctiee cotdd ba piacod bj aodborinc 
to Ibo rook o itocl fora about W foot oqaara. INvan could plaea 
hew aroand ibla fraat asd tbav tba box thoa fomad coold ba flBad 
with eoverota, Tha imtial unit in pkoa, iv ro aa di ac onita eould ba 
bolt odl in bo«b direelkMa. croitaally mckcUac tiM vbola paw «ta. 
Um piar witkdn tba vail could tb«i ba eemplatad witb full paotaetiea 
i^aaiMl tidaa and olorma. 

Um poaral tebauM vaa eanWd ovt vith traqumt adjuatmovta In 
plmu in ordaf to laaat tba cwaditianai. It vaa a battla balvaav nav 
aod tba faroM of oaluio. Whan ODO attack failod, nov toclko voro 
ampfopod and flnallp tho Job vaa dona. IV firat oparaliaa in the 
VU VM tba tvoarMiov of tba rock at tba piw aita uatil tbara vaa a 
bovUbapad baU abevt tba an of a football field, vitb dopioc 
■dco Tarjrinc In bolfbt troa tt to 4A foot, and vith tba bottooB at an 
arar^ daptb of IdO (aal balow tba toAm of tha watar WVtbin 
tbia bowl tba cftoamfaranlial fandar vail vm boilt. TV kvor ooutM 
of tha vil projactad toward tha ivaida of iba bovl to m to mtoclook 
with (ho oaotral portioo Tbwa iba piar a*d faudar ara onltad into a 
aalid mam from tba bottom up to a p^t U (aal balov tba vatar tur- 
faoa. AboTo that point, tba fendarvaOriaoa Man tadapevdcvtainifr 
taro ao that It aloM mat witbaUnd wj bWwo diractad acaiaal it. 
Tw jroam of a ti uigia broo ^ t eomplatioo of thk pUr. Moantima 
tV eamqModiiic pier ov tba Maho nda bad baoo oonplatad aod tba 
aia4 loww araelad upea la Ascborofca bad abo bam «ov>pIalad ia 
raadiMM foe cabla oeoatnieuaB vbicb had to avait conplctioo of the 
San rraocfaco lovtr Thda r <«tvtrod anocher • nontl^ but in the 
fncaalima tba eontractar far tba cablaa waa xattlaf ararjtbing la 
roadiaaaa ao that tbara would bo no dalap afior tV lovar vm raadr- 
At Mch aocborifo ha aat op macbena; (or ustmUok tba wlit of vbi^ 
the cablaa wouM ba built. Thia wire vaa maaufaeturad at Traoteu, 
N. J. It vaa ibippad in eofla of abemt 4.000 faat (400 peunda) eaeb. 
Tbeaa oefla vara pot onto rtab at tba “rodme plant.“ Each rml 
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haU 40 coO* kU ipUod Kpsatbar lato om oofitiBU««» vir« 100.0QD 
(an kctc. ^tbcaa wara iiw4a bjr pr w i n <t w aUoj bImI •Ua^oalo 
tba tire a^ «hicb arara lo ba jcuiad. tba aodi bannc fint baad^awd 
in an bjOraoUc praaa wbub mada tban oral in croaa Mctaan and kft 
d(«p aomicKtioM is (Wr auHaeaa. TtMaa iflieaa wen ao good that 
in aaaat taata tba «tn bnka onlai^a tka ifftA. 

IWlon caUa win could ba «anMd U m aaemmrj to bnild “fU 
walka" upon which tba wiwfcliMei amid •Aod Tkaaa eatwalka wara 
1 e bat wida and raaebad Iran a;^W>TwA aaeiMrac* paaiiflg op ovar 
tba btarvaniaf towaci and follow^ aba ram whiaii. tha cabla wovld 
takoi hut looatad ao tbat tbay would Ua about) (wt below tbem at aU 
potato. Tba cntwalka wan lanplp board walka earned by 1) win 
ropaa Ibt iacbeak diametar and fpaoad ISincdua a|>art. HMeawtra 
ropaaba t wan toweca wan araatad by faatenlng OM ackd at the baea oi 
one tower and tbaa layteg tba ropa akag the boitewi of tba Gata to 
tba ocber towar. It waa than betatad Into pooilioo and faatcnod at tba 
lower topa. Adjaatneant wee peorSdad in tba aUaebmanl of tha npaa 
ao lhay eould ba lenctboned or ebortaaad aa ra^uirad to Mt tba aag «d 
(ba <ablM wbkb, od oouraa, rariad m the wendtt of the >uepaiided 
atnwtan wae appHod. Tho wood 6oor of (ba oatwalka waa painted 
with fira-raciaUnt paint aa m to miniiniae tba danger <d fin. At 
inUrrala of 100 (Mt a IMoot MClion waa appliad to a atael (racne m 
tbat it oould ba «|«eUy reeaeToJ to Iona a fin i4op. 

FMiaTiarij tho **epinah)f'' of (ba cabin coeeiate of lakisf bifhta 
of eabio win from tba reals at ona anchorace and puthnc them acraas 
to tba oppoaito aocbonga wb c ce (bay an looped orer a due wUdi In 
turn ia faeUnad to (ha ancbong^. Each ahoa (aallad **aCrand4boa‘') 
ii eapabla ol boldanf all (ba wiraa that go to inako up 0 (io alnad. 

Tbi dt atnnda (bat inako a cabto aTanfo 46t wirea aaeh- IW 
■pittaiiH wbaal aaaaoDbliM which ahutUad bai^ and forth eoiniited of 
tour abMTM, Ibm of which tlwaya canted a bight of win; tbua six 
wim wm laid at each panaga. Tba nwnning whaab weto attached 
to Mdlen baulu« topM by moantof which they w«ra puUad along than 
eoufw at tho rata of ovar ftOO toot par minato. Four awh aptnnang 
unita wan always ia oparattoo WBudianooualy ^ inn to g on (ewr amnda 
at one tamo. Many daya w»w 1,000 milaa of win placod in S hottta oi 
wotfctog (ttna. Tho four stnnda duitag apinniiif wan supported in 
Mnporary poaitkn ebora and a UttW to one dda of tba cnblo. Aa aoch 
Mt of fo«r acranda waa eoaplatad, (bay ware Ufled ena by oao froea 
tbab apinotog paairiona and placed to their final potolaooa to (he eaUa, 
pinned to place at lha aneboragaa, and thm adjnMed a w wntaly to 
Ui^th by up or Uctang out at (ho atraod aboo wban tpMtal 

— (or adjuetniaot was prorldod. 

Wbm aO atraodi wen oconplatad (ba caUao wato coopacted hf 
nwee of a r~r*^^— wUeb cnelreUd tba oablo and by bydnulio pcaanira 
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o( 4,500 pooKids ptf aquvt iacb wqiuw u J U kal« • «vmUr ergN MCtioa 
SOX b iIhhnAR. Uwiw thu prraaara n«mw ttMl but^ wwv 

■pphrtNV^t 3 fMt *ptft te bbO tha cable tocallier uatll Uie WTifiphii 
oetild be epplbl. FbeQjr, Uit caMe k dnealj wrapped wilb eUb win 
whkb kfffc k McapaeS and pco**cU U aciliiM both meohaiibel bjiuj 
ead (he weather- i 

Dnnnt the ymt reqoir^f for capstrMikai of the cablee, the fled 
work for the awpcniUd eupetury v bride* fahriceted and 

dchmid. Tbk eteei week «fe*!<<aiyd by mmam of tnvoilDK denfoka. 
two of whbh atartad fnen aa.;Wo««r. OM wtakiae toward the bore 
and the otlMr toward midapan. Ihao uaralece ifaap >7 attached the 
•Md to the feetrifirf-r- which baac freCB thecabUe at 50 faaa btemk. 
Thep thua peoeeedad. lajinc thdr own track ahead of tbaaedvea. 
The two mb ^nu traTohra Beet a» oudquo aad thm each «urt«d 
beak lowant the taweee eettinf tha h n tadmflin g. ciuba, aad the 
mabder of the feor manban, laavbc bohbd thaan a namp la r ad stad 
■tructure read; to teedre the parinc. Meaalbie, the oUm two tiav* 
ebee from the afen enJa abo wcehed bach to tt»e towaee, co crr p lntin^ 
Mchea «f the dd« epana. Addiiiee ef the ecaioete pBTwent te the 
ccnirtaie complirtad it, read7 for traffic. 

The et^bccie «a the Ooldea Onto Bridf* ««t« aape^^ia^^y oottetmtd 
about the aaleiT of the wesknuDea the >ob. Aoennbngioallpracadent 
It wea faered that anyahcee froto • to 12 mo would bo Uied b the 
aceclna of the Mruciar*. TIm tbou^t that the eaecatien of 
work ralid for kjr yeur plana may bvolta aeeh a toll of Gvoe ci*to you 
a miicfa^ acmiicotable fedtof. Aay eonedratde aabcuard which 
would redoce the hewd aniMl be enneady wfiddafad Many daple, 
bdpfiil lanaarii were takao. and the roauh of theaa ordbary pra- 
eaiitkaw ia redacted b the krw aeddant teceid. After a eataful etudj, 
the tfigboara decided opoa e aafaty toaeaera that had aever baM 
apphad ea any ether They eeaMdodad that as the tuepeaded 
•truolare eree budi out fraro the towera, bufe oeti duiuld be etrecebed 
aenwa booaath aad euapeaded from thie atcal work. It would be 
peoihla ae to deaiea thk that evaa the workmeei at the exuame 
forwaid part of the work would bo protected by a ci«4 carried on a 
tremework caotSavceed oat ahaed of tha WaTaiar. Hm net would 
ttataad for tha bU width of the Mdee aad 10 feat beyond ee each aid*. 
Upon cwaplolaoe of the floor areetkn there would be etapandod tram 
It a coetbooua Mt 110 fmt wide a*d 0,500 foH lone, wbeab, Eke a 
ealety net in a circeM, would catch naao who leal thaar footbf and aave 
them fram a drap of 350 foM bto the aoa and certain death. The ooat 
of thia nat, ite ereelaea, asd eubaosuafU nMovat would be about 
IliCMlOO. The wubfwe aaid thia waa net too much to pay for the 
ItTM of the ciB eho would be eered- They a^ad tha Bri^ Dbtrict 
to eeathhoie 30,000 and the contractor the balance. The Dbtrica 
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isuMdMt«t7 U« thsTt *od lira Um CMUscior igmd 

to lik»*U< tW C^lifaftoft Stoto lo^uttml Acriiint Qpcp* 

mMftD vas vos mv to thai doval Mfci; aeliiiM. Ito mJwm 
oom tore Ibt Mafacttoa of knoirin^ tMt tlMir totoMco oo iIm 
odopftion of thk talKj net hm rcmltod to oaTiiif ito Broa of 19 md. 

Is ft ecfiioeutm mrld^ M BunAnro eautiit bj cha atC 
T 1 M 7 csm aoiMic Md west r»t bocwio vofk. Aak tboaa mm 
mi tboir fwiilaa* «t»olli«r or omi t^U ftlSOAOO too toon ««U 

It vU to of toumi lo solo tto of prfMipol motofiolo la* 

qtiired far the nioto otmcuire cslj^flihi^oro oo foOon: 
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